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This study examined the structural changes taken by district leadership in the area of 
equity in STEM for Black girls in response to the policy changes to the Illinois State Board of 
Education Multiple Indicators for Student Success Model (MISS). The new policy was intended 
to create a more inclusive report of student success and push school leaders to make structural 
changes in STEM programming and funding. The conceptual frameworks used to deepen the 
understanding of the possible roadblocks for Black girls success in STEM were the Critical Race 
Theory (CRT) and Intersectionality. Both of these frameworks address issues in education as it 
pertains to STEM achievement and equity for Black girls.  Both theories analyze educational 
systems and practices that influence Black girl’s participation in K-8 STEM programming and 
their eventual pursuit of a STEM career. CRT puts race at the forefront of barriers preventing 
Blacks from excelling in academia while the Intersectionality Theory analyzes the impact of both 
race and gender on Black girls in society.  
This study is important because increasing access and equity in STEM is a national 
concern referred to as the STEM crisis (Nasereddin, Clark, & Konak, 2014). The gap in STEM 
achievement mirrors the overall gap in academic achievement between Whites and minorities 
(Olszewski-Kubilius, Steenbergen-Hu, Thomson, & Rosen 2017).  Furthermore, Black women 
are underrepresented in STEM careers (Price, 2010). The reasons for this  inequity can be found 
by using Critical Race Theory (CRT) and Intersectionality Theory as lenses in which  K-8 
educational systems and structures as it pertains to Black girls in STEM is analyzed.  Findings 
will be used to support the ongoing need for structural changes to increase equity in K-8 STEM 
education. Identifying structural changes that have been effective in increasing Black students 
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exposure to STEM opportunities as well as achievement is critical in narrowing the opportunity 
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CHAPTER 1: INTRODUCTION 
 
The purpose of this study is to identify and analyze the structural changes implemented 
by district leadership that increase equity in STEM for Black girls. This study addresses what 
structures and systems are in place and what roadblocks prevent racial equity for Black girls in 
STEM.  The structural changes that will be analyzed will be from 2016 to the present.  In 2016, 
the Illinois School Board of Education (ISBE) Multiple Indicators for Student Success Model 
(MISS) were updated.  The update stated schools would need to report Illinois Science 
Assessment (ISA) scores starting on their annual report card in 2020.  MISS is the state of 
Illinois formal report card based on multiple indicators that measure the success of school’s 
progress toward state goals. Starting in the 2019-2020 school year, 5% of a school’s success rate 
was set to be determined by its achievement on the ISA. Due to this change, more emphasis was 
placed on student achievement in STEM.  This study will identify what structural changes 
districts are making and what resources they are providing, if at all, to support the success of 
Black girls’ in STEM. I will examine what roadblocks district leaders face when implementing 
structural changes to improve STEM access, participation and interest for Black girls.  As the 
review of the literature in this dissertation proposal will illustrate, there is an existing body of 
research on this topic. However, with the changes to MISS going into effect in Illinois during the 
2019-2020 school year, this study provides an analysis of how school districts are supporting 
Black girls in STEM within this current state policy context.     
General Statement 
Black women are underrepresented in STEM fields (Price, 2010). Only 2.9% of STEM 
degrees were earned by Black women in 2015-2016 compared to 5.0% for Asian women and 
3.8% for Latinas (Catalyst, 2019). The National Science Foundation (NSF) defines STEM as 
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fields that include agricultural, biological, and computer sciences; atmospheric, earth, and ocean 
sciences; mathematics and statistics; astronomy; chemistry; physics; aerospace, chemical, civil, 
electrical, industrial, materials, and mechanical engineering; social sciences, and psychology 
(National Science Foundation, 2011). For this study, social sciences and psychology will not be a 
part of the STEM definition as it skews the data, when this data is removed it drops the 
percentage of STEM degrees earned by women from 50% to 39% (National Science Foundation, 
2011).  This discrepancy in representation is not new. Research dating back as far as 1994 by 
Catsambis shows that when compared to other subgroups, women of color were significantly 
absent in STEM professions (Farinde & Lewis, 2012). This lack of representation at the collegial 
and career level could be considered the result of the double bind that Black women face in a 
society that is dominated by white privilege. The structural systems in K-8 education is a root 
cause to this discrepancy.   The discrepancy in access further increases the gap in STEM 
achievement between Black girls and other subgroups.   
Regular testing by the National Assessment of Educational Progress (NAEP) in science 
and math provides us with one reliable and long-term analysis of student achievement through 
standardized testing.  The National Assessment of Educational Progress (NAEP) is a 
congressionally mandated project administered by the National Center for Education Statistics 
(NCES) within the U.S. Department of Education and is the largest continuing and nationally 
representative assessment of what our nation's students know and can do in select subjects 
(NAEP, 2019). According to the last testing by NAEP for Science in 2015 for 4th graders, Black 
students scored a 133 on the NAEP science assessment, Hispanic students scored 139, White 
students scored 166, and Asian/Pacific Islander students scored 167 (NAEP, 2019).  However, 
only 15% of Black students  and 21% of Hispanic students were proficient or advanced 
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compared to 51% of White students (NAEP, 2019). The numbers are more alarming for 8th and 
12th grade respectively. In 8th grade only 12% of Black students are proficient compared to 57% 
of White students, and only 6% of Black students  are proficient in 12th grade compared to 29% 
of White students (NAEP, 2019). In both cases Black students are the lowest scoring minority 
group. The other area of STEM that NAEP tests is Math. The chart below shows the percent of 
students who are proficient or advanced according to the NAEP 2019 report for Math (2019 was 
the last time the test was administered): 
Table 1.1 
2019 NAEP Math Exam  
Grade Black Hispanic White Pacific 
Islander 
Asian 
4th Grade 20 28 52 66 69 
8th Grade 14 20 44 62 64 
*This table shows the percentages of students by racial group who were proficient or advanced 
on the 2019 NAEP math exam. 
Some of the underlying causes to this achievement gap have been addressed in previous 
research. While NAEP does not drill down to scores by race and gender, some common themes 
around disparities in Black girls’ access, participation, achievement, and success were observed 
in other research reviewed in this dissertation proposal.   
 Research conducted on Black girls’ achievement in STEM point to several common and 
historical themes. These themes are evident in most research on STEM achievement in urban 
school settings similar to the school settings in this study.  The first theme centers on the idea 
that STEM enrichment programs help close the achievement gap in STEM between Black girls 
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and other subgroups (Olszewski-Kubilius, Steenbergen-Hu, Thomson, & Rosen, 2017). A 
second theme found in the literature was the positive impact on Black girls when they have 
Black teachers and mentors.  This need is important as many Black girls are impacted by their 
social-class in conjunction with race. The negative influences that come with this combination of 
factors has been thought to be reduced by mentoring and can impact Black girls’ interest and 
achievement  in STEM (Gottfried & Williams, 2013).  Harackiewicz, Canning, Tibbetts, Priniski 
& Hyde  (2015) add to this theme by stating it is difficult to detangle race and social class as they 
are often tied to each other when examining the achievement gap in STEM. Students who are 
considered to be part of a low socio-economic group and minority have double the challenges as 
it pertains to achievement in STEM (Harackiewicz et al., 2015).  These factors when taken 
together have severe implications on early development of self-concept for Black girls and 
impact their self-efficacy and achievement in STEM (Young, Young & Ford, 2017b). 
Other themes included the impact of leadership, teacher's disposition, and the importance 
of culturally responsive teaching.  Educator’s disposition, attitudes, beliefs, preparation and 
practices heavily influence Black students' experiences in school.  King (2013) found that Black 
students’ feelings of inadequacy and high level of anxiety can be countered by good student-
teacher relationships. 
 A final theme found in the literature discusses the need for an unbiased written 
curriculum and access to resources.  The written curriculum is a part of all students' academic 
life. This curriculum while written primarily by teams of teachers may still contain racial and 
gender biases based on the resources used to create them as well as the inherent bias of the 
writers. All of these themes contribute to access, participation, interest, and success of Black 
girls in STEM.  
 
 5 
Statement of the Problem 
Inadequate systems continue to impact Black girls’ access, participation, interest, and 
success in STEM. Black girls continue to underperform in STEM related classes compared to 
their white counterparts and in turn are less likely to pursue STEM careers (Jorgenson & 
Vanosdall, 2002).  According to the Illinois Report Card (2019),  three districts within the same 
county in Illinois have the following achievement gaps on the ISA. In District A, 61% of White 
students are proficient, 23% of Black students, 40% of Hispanic and 58% of Asian students are 
proficient. In District  B, there is no data for White, however only 15% of Black students are 
proficient compared to 27% of Hispanic students. Finally, in District C, 79% of White students, 
77% of Black students, 77% of Hispanic students and 93% of Asian students are proficient. This 
is just a snapshot of three districts located within the same county.  There is no intersectional 
data provided by the Illinois State Board of Education with regards to Black girls on the Illinois 
Science Assessment, however, an analysis of ISA scores is a critical first step in understanding 
the achievement gap between Black students and other sub-groups in Illinois. Analyzing ISA 
provides a foundational and universal constant for this study, especially examining school level 
ISA data by gender and race. 
In 2016 Illinois developed and administered a new Illinois Science Assessment (ISA) that 
was aligned to Next Generation Science Standards (NGSS). During the first two years of 
administering ISA, student scores had no direct impact on the district’s report card.  With the 
change in MISS, a more critical examination of how STEM programming is funded as well as 
STEM achievement was initiated. Traditionally funding for STEM has not been a priority.  
Based on a recent study by the National Commission on Teaching and America’s Future 
(NCTAF), researchers were able to conclude that schools serving large numbers of low-income 
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and minority students were more likely to have unprepared teachers, inadequate science 
equipment and insufficient STEM classroom materials and supplies (Perkins, 2004).  This makes 
it evident that structural changes will be necessary to increase equity for Black girls.  
The majority of literature on Black girls in STEM focuses on college and career readiness 
as well as Black women in the STEM workforce. There is a gap in the literature about the 
specific structural changes in K-8 districts that have helped to remove barriers and increase 
Black girls’ access, participation, interest, and success in STEM. Identifying structural changes 
in K-8 STEM is the main focus of this study. While some publications have offered singular 
solutions prior to NGSS and ISA, this study will include structural changes K-8 district have 
made since their adoption.  
Purpose 
The purpose of this research is to analyze structural changes taken by district leadership 
in the state of Illinois in order to increase equity in STEM for Black girls. The study will analyze 
one school district that has multiple schools.  Critical Race Theory (CRT) and Intersectionality 
are the theoretical lenses in which the study will be analyzed.  Semi-structured interviews with 
district administrators, analysis of student data and district documents will provide insight on the 
impact of what specific structural changes were made, if at all, to increase equity in STEM for 
Black girls. 
Importance of the Study 
White privilege and leadership in the U.S. education system has led to a white dominant 
school culture and created systematic barriers in K-8 that prevent or deter Black girls from 
pursuing STEM careers (Horowitz, Domzalski, & Elizalde-Utnick, 2018).  By examining the 
structures that influence Black girls to pursue STEM opportunities, a change in career choice 
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may occur, allowing Black girls to have a voice in the world of STEM. Having an opportunity to 
have a STEM career can lead to financial security, influence and more equitable practices for the 
next generation of Black women.  
Theoretical Framework 
The theoretical frameworks I will use to guide the analysis for this study are Critical Race 
Theory (CRT) and Intersectionality Theory. I will use both theories to analyze how educational 
systems and practices influence Black girls’ access, participation, interest,  and success in K-8 
STEM programs. CRT puts race at the forefront of barriers preventing minorities from excelling 
in education while Intersectionality Theory analyzes the impact of both race and gender on Black 
girls in society.  Scholars have looked to CRT, as a tool to help analyze the experiences of 
historically underrepresented populations across the K-20 educational pipeline (Ledesma & 
Calderon, 2015).  The following sections give an overview of CRT and Intersectionality. Both 
frameworks will be discussed in greater detail in Chapter 2. 
Critical Race Theory and Intersectionality are theories which identify race and gender as 
underlying factors for discrimination against minorities.  Critical Race Theory stems from 
Critical Legal Studies and emerged based on the argument that if  Blacks were to have better 
representation and address the slow pace of racial reform in America, they must be able to move 
into the political arena (Taylor, Gillborn,  & Ladson-Billings 2009). For this study I will focus on 
scholarly research by Ladson-Billings and Derrick Bell as it pertains to CRT. Ladson-Billings 
(1998) has listed the following as the tenets for CRT in education: 
1. Racism is “normal, not aberrant in American society” 
2. Storytelling is used to analyze the myths, presuppositions, and received 
wisdoms that make up the common culture 
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3. Liberalism is critiqued.  
4. Whites have been the primary beneficiaries of civil rights legislation. 
The first tenet states that racism is normal. Meaning that it is so embedded in our society, it 
appears normal and natural (Ladson-Billings, 1998). Because of this premise, it is the job of 
researchers working towards more equitable practices to unveil the normalcy of racism in 
education. For this study, it is my role to dispel the stereotype that only white men are scientists 
and engineer. By unveiling the normalcy of racism in America, the microaggresive behavior 
associated with racism that takes place in educational settings, can be identified and dismantled. 
The second tenet of CRT, storytelling is important due to the fact that the narrative of the 
Black girl is an important part of understanding self-efficacy, personal value, contribution and 
potential in STEM fields. Ladson-Billings (1998) states that stories and narratives to by Black 
people about their experiences and perspectives add necessary context that may be left out by the 
dominant narratives of whites. Bell (1995) adds to the importance of the tenet, noting that the 
voice of the teller is important to CRT because sometimes the dominant and privileged voice is 
the only one seen as having legitimacy.  
The third tenet is the idea that liberalism is critiqued as a slow and long process that 
masks racism. For example, some liberals believe that Brown v. Board of Education is an 
unfinished project and can only be completed through small and slow changes (Ladson-Billings, 
2006). Hidden racism in white liberal beliefs can also be found due to the fact that they believe 
in civil rights, however such changes should occur at no cost or sacrifice to them (Ladson-
Billing, 2006).  Meaning that white liberals are fine with addressing racial injustices as long as 
they do not have to give up their own white privilege. Ladson-Billing (1998) believes that racism 
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requires swift changes, not incremental shifts which are often the foundation of liberalism in 
education.   
The last tenet of CRT found in education systems may be the most obvious in our schools 
today. This tenet demonstrates how civil rights legislation has primarily benefited whites 
throughout history.  For instance, I will discuss in more detail in Chapter 2 how white people 
were only on board with Brown v. Board of Education decision to end segregation, once they 
realized how they could benefit from desegregation as well.  Derrick Bell (1980) coined this 
concept, interest convergence, which states that Blacks gain racial equality when it benefits 
powerful whites. When there is interest convergence the minority group is  given additional 
opportunities because those in power will benefit from the overall success (McCoy & Rodericks, 
2015). This is evident in the recent surge in STEM fairs, STEM schools, science fairs and other 
offerings that appear to make a school look distinguishable.  All too often, the population of 
students who participate in enrichment STEM opportunities  do not equally reflect the school 
population in urban settings and very few minorities participate  (Harrison & Tanner, 2018). 
Finally, Ladson-Billings (1999) gives a prime example of how legislation and policy help white 
people. She states that “In order to get white parents to keep their children in a school that is 
desegregating, school officials often offer special programs and other incentives. Magnet 
programs, advanced classes, and afterschool programs…” (Ladson-Billings, 1999, p. 214)  While 
there are four tenets for CRT, this study will focus on tenets 1, 3 and 4, which will be discussed 
further in Chapter 2.  
Applying Intersectionality Theory will deepen my research by examining the K-8 
pipeline for Black girls by looking at race and gender and how they impact access, participation, 
interest, and success in STEM.  Intersectionality Theory was first highlighted in 1989 by 
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Kimberly Crenshaw to conceptualize gender and racial discrimination in the legal system. 
Currently the Theory of Intersectionality is applied extensively to examine how interlocking 
systems of oppression operate within the social structures of institutions  (King, 2013).  
Crenshaw (2016) clarified her original articulation on intersectionality by highlighting the notion 
that the theory was not based on multiple identities but on how holding certain identities (black 
and female) makes one vulnerable to discrimination and exclusion. It is important to look at both 
race and gender to understand the inequitable structures that impact Black girls in STEM and the 
double bind they face (Ireland, Freeman, Winston-Proctor, DeLaine, McDonald Lowe, & 
Woodson, 2018; Ko, Kachchaf, Ong, &  Hodari (2013).  
Intersectionality Theory directly addresses the double bind of being both black and 
female. Race and gender both come into play and is sometimes conflicting for Black girls due to 
being seated in a predominantly and historically white world (Charleston, Adserias, Lang, & 
Jackson, 2014). Borum and Walker (2012) further explore intersectionality by noting the 
importance of women’s success being hinged on the development of their identity that is 
compatible with their gender and racial identities as well as their academic interests. The 
literature makes it clear that the structures needed in educational systems for Black girls to be 
successful in STEM are not present. Current structures and systems in K-8 education have a 
great impact and often ignore racist and sexist behavior to the detriment of Black girls.  (Taylor 
et al., 2009). The following research questions will aid in addressing these issues.  
Research Questions 
 The following overarching research question will drive this study to examine the 
structural changes that support Black girls in STEM: 
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Given the current policy change in Illinois with regards to Illinois Science Assessment (ISA) 
reporting, are districts prioritizing and making structural changes to move toward equity in 
STEM for Black girls? What are they doing to increase equity? What roadblocks do they face? 
This question will allow me to take a deeper look at quantitative data such as student test scores, 
funding allocating for STEM programs, time devoted to professional development, the number 
of STEM courses and programs offered as well as teacher disposition and preparedness.  The 
following is not a complete list but a condensed list of sub questions that I will ask participants. 
All questions can be found in Appendix E: 
1. Please define what racial equity in STEM means to you.  
a. Possible follow-up: When you think about Black girls in STEM, what does equity look like for 
them? 
2. What factors have informed your definition of equity?  
3. What are some of the efforts, activities, or initiatives that this school has implemented that relate 
to equity for black girls in STEM? 
a. Possible follow-up: Can you share a success story about a Black girl and her experience in 
STEM? 
4. Has your perception of equity changed over time? To what can you attribute that change? 
5. Has there been specific funding earmarked for STEM focused Professional Development for 
teachers? 
6. How important is it for you to have Black teachers in your schools? 
Overview of Research Design 
The methodology for this research will be a qualitative case study. The primary data collected for 
this study will be through interviews. The participants for the study that will be interviewed are 
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district level leaders in from one school district in the state of Illinois. District level leadership 
who will be interviewed include the Superintendent, Assistant Superintendents of Curriculum 
and Instruction and Finance and the Science, STEM and Math Department chairs.  The school 
district within this study has multiple elementary and middle schools. The data that I will analyze 
include but is not limited to ISA scores, funding for STEM programs,  teacher education levels 
and experience, professional development plans focused on STEM, technology access, allotted 
time for STEM courses, and community partnerships with STEM entities for prescribed and 
enrichment STEM opportunities for Black girls. This data will be collected in order to show the 
development of structural changes within a district that impact or contribute to equity in STEM 
for Black girls. While several researchers such as Green and Kent (2015), (Reiser,  Michaels, 
Moon, Bell, Dyer, Edwards, Park 2017), and Harrison and Tanner (2018) have explored a single 
indicator for success, this study will gather multiple points of data that have implications for 
Black girls’ access and success in STEM.  I will create and use a Likert scale to quantify the 
qualitative data collected (via interviews and document analysis) to rate the extent to which the 
district is providing various structures and resources for Black girls in STEM.   Through this 
system, tangible, valid, and reliable data will be collected that can lead to future studies and 
serve as a foundation for assessing schools structural changes and leadership decisions that lead 
to equitable practices in STEM education.  
Assumptions, Delimitations, and Limitations 
An assumption in this study is that school districts made structural changes based on 
changes in policy to MISS. Another assumption is that all participants will be transparent and 




A delimitation of this study was the participant group is a small sample and from one 
district in the state of Illinois. A larger sampling for future studies could possibly lead to more 
insight on additional structural changes having an impact on equity for Black girls in STEM. 
A limitation of this study is that my own unconscious and conscious biases from life 
experiences may factor in the study. It is also important to note that this research cannot cover all 
issues related to Black girls in K-12 education, while STEM is the foundational content area 
addressed, other issues arise that would need to be studied further under a different contextual 
situation (i.e disciplining of Black girls, Black girls verses Black boys and STEM opportunities).  
Terminology 
 Throughout this study several phrases will be used that need to be distinguished from 
each other. Systems refer to the K-12 education organization. Sample systems are curriculum 
design, hiring practices, student tracking, professional development opportunities. Structures are 
within these systems. For example professional development opportunities is a system, however 
the structures for recruiting and analyzing the impact of them may not be present or efficient. 
Finally, structural changes refer to what  K-12 educators have actually done and measured since 
the implementation of MISS. These would be considered policy changes as well. These changes 
replace the structures that are currently in place and therefore improve the overall systems.  
Summary 
Black women are underrepresented in STEM careers (Avendano, Hamdan, Kwon, 
Reneria 2019). This study will analyze the K-8 educational systems structures that support Black 
girls in STEM using CRT and Intersectionality Theory as theoretical frameworks. This study will 
provide a foundational understanding on how systems can be changed to provide more equitable 
opportunities for Black girls in STEM. This research comes at a time that is pivotal in education 
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due to most states adopting NGSS in 2013.   This research will contribute to previous studies on 
Black girls in STEM and show how reducing the disparities in access to STEM resources can 
lead to success in K-8 and possibly a more equitable, diverse and efficient workforce.  In general 
findings from this study can be used to support the ongoing need for structural changes to 
increase racial and gender equity in K-8 STEM education.   
This is a critical endeavor, because addressing the traditional hierarchies of power and 
structure can reconfigure the norm in STEM and lead to creating new opportunities for Black 
girls in STEM (Jean-Marie et al., 2009). I view STEM education as a complex and multifaceted 
system that can lead to well-educated individuals having a positive impact on society. This study 
aims to show how districts can shift to a new normal in STEM education through systematic and 
structural changes. These changes applied in tandem, can lead to more equitable practices in K-8 














CHAPTER 2: REVIEW OF LITERATURE 
Introduction 
 
 The STEM workforce for tomorrow is currently in our K-8 classrooms today. 
Employment in the United States is estimated to increase by 11.5 million jobs by 2026  
(Avendano et al., 2019). The top 10 fastest growing occupations are in STEM (Avendano et al., 
2019). While there is an increase in STEM occupations on a national level, the number of 
minorities qualified to enter this workforce is not increasing. The gap is even more alarming for 
Black women. According to the National Science Foundation (2015) only 2% of practicing 
scientists and engineers are Black women.  Their severe underrepresentation is linked to issues 
Black women face early in the STEM career pipeline in access and equity and is a national 
concern often referred to as the STEM crisis (Nasereddin, Clark, & Konak, 2014). Avendano et 
al., (2019) also states that the gap is a result of limited access to STEM education. According to 
the PEW Research Center the top three roadblocks for minorities not pursuing STEM careers 
that are related to K-8 structural systems are as follows:  
1. Less likely to have access to quality education to prepare them for these fields. 
2. Not encouraged to pursue these subjects from an early age. 
3. Less likely to think they would succeed in these fields. 
In the following review of literature, I will discuss six structures and systems that district 
leadership can evaluate and improve in order to increase equity in STEM for Black girls and 
circumvent the previously mentioned roadblocks. The structural changes are: 
1. Prescribed and Enrichment Opportunities in STEM 
2. Educator Disposition and Preparation 
3. Immersive and Teacher Driven Professional Development 
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4. Culturally Responsive Teaching 
5. Curriculum 
6. Resource Allocation 
It is important to analyze the structural changes and data to identify what is working to 
close the achievement gap in science and increase access, participation, interest and success for 
Black girls. This will be a significant research endeavor as I move forward in my career and 
aspire to be a leader in Education Policy. School district leadership in Illinois schools have begun 
to analyze their structural systems because of the recent changes in the requirement for the ISBE 
Multiple Indicators for Student Success Model (MISS) to include data from the Illinois Science 
Assessment (ISA). Student achievement on the ISA will now account for 5% of school district 
report cards and must be reported on the MISS for the 2019-2020 school year.   Although 
changes are occurring in K-8 STEM structural systems, it may not lead to a direct impact on 
Black girls.  
Prior to discussing the structural changes, the literature review provides background 
information on the conceptual theories used in this research. I will also briefly discuss the 
historically biased United States educational system. Next the implications for K-8 educational 
institutions due to the adoption of Next Generation Science Standards (NGSS) will be discussed. 
The literature review will conclude with the gaps found in the literature, the reasons for these 
gaps, and then the need/rationale for conducting the research I am proposing.  
It should be noted that science and STEM are used interchangeably in this proposal based 





Theoretical Framework  
Critical Race Theory 
Critical Race Theory and Intersectionality are the theoretical frameworks used in this 
research study. As a reminder, Ladson-Billings (1998) has listed the following as the tenets for 
CRT in education: 
1. Racism is “normal, not aberrant in American society” 
2. Storytelling is used to analyze the myths, presuppositions, and received wisdoms that 
make up the common culture 
3. Liberalism is critiqued.  
4. Whites have been the primary beneficiaries of civil rights legislation. 
This research will focus on tenets 1, 3 and 4 and their relationship to increasing equity for Black 
girls in STEM.  Critical Race Theory informs my study by serving as a filter in which the 
analysis of the school district will be conducted through the focused tenets listed above. Tenet 1 
states that racism is normal. The U.S. public school system, its structures and the people in 
power within this system make decisions based on white cultural norms, and this racist 
educational system has a negative impact on Black girls. This is evident in education through the 
written curriculum, classroom instruction, teacher disposition, assessments, and funding. For 
example, the official school curriculum can be seen as a culturally specific artifact designed to 
maintain a white supremacist master script or normalcy (Swartz, 1992). Examples of a white 
supremacist master script in school are the continued celebration of Columbus Day, the lack of 
Black representation in curriculum materials, and the neutrality in teaching about the 
Confederate side of the Civil War. When CRT is applied to examine the rigor and access to 
STEM it shows that while racism is the overarching “bad parent”, there are “off springs” that are 
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present in schools. These products of racism include microaggressions and stereotypes, as well 
as bias in classroom instruction. Microaggressive behavior can be defined as a phenomenon of 
subtle negative exchanges directed toward Blacks (Harrison & Tanner, 2018). Sue, Capodilupo, 
Torino, Bucceri, J. M., Holder, and Nadal (2007), define microaggressions as “brief, everyday 
exchanges that send denigrating messages to people of color because they belong to a racial 
group” (p. 272). Microaggressive  statements include the following type of language “You’re the 
first Black person I have had in my bio classes, it must be hard being an athlete and a biology 
major” or “ Race isn’t an issue in our department, students just need to take better advantage of 
the resources on our campus”. Bell (1995) states that Blacks have suffered far too long because 
of racism, discrimination, and stereotypical thinking such as the micraggressive behavior listed 
above. This type of behavior has been justified by the ever present stereotype that Blacks are 
inferior and deficient. 
Stereotypes and microagressive behavior negatively influence Black girls’ participation 
in STEM.  Based on fist hand experience and conducting a survey of students in previous 
research, I have witnessed the effect of stereotypes. I found that 80% of 4th grade students at one 
school depicted a scientist as a white man in a lab coat (Coleman, 2012). Because of this type of 
stereotype found in educational systems, Black girls are less likely to identify with power or 
privilege and through their own self-actualization, they do not see themselves as being scientist 
or engineers (Yosso, Parke, Solorzano, & Lynn, 2005).  Finally, biased classroom instruction and 
classroom practices are other characteristics of the normalcy of racism in education. Often Black 
girls experience gender and racial bias and because of this they feel unwelcomed and experience 
discrimination in science and math classrooms (King, 2017). The decisions about structural 
 
 19 
changes and systems is based on the district leaderships’ perspective and worldview, while bias 
classroom practices are directly a result of the teacher disposition, attitude and beliefs.  
The first tenet, racism is normal will be applied in my study by making observations about the 
race and gender of the district leadership as well teacher demographics.   
The 3rd tenet, liberalism  is critiqued is due to the idea that it is simply “light racism” 
(Zamudio & Rios 2006). This change from colonial racism and Jim Crow Laws  to “light 
racism” came into play in the 1960s and stemmed from the fact that the we were fighting for 
equality overseas in controversial wars but killing Blacks on our own soil. Liberalism is also 
based on the old homage, “pull yourself up by your own bootstraps” and that success is 
accomplished through people’s own merit and ability (Zamudio & Rios, 2006). These beliefs and 
ideology lead to strategies found in liberal racism. The strategies that impact Black girls are 
colorblindness, defining the other (in this case Black girls), assuming things are better and as 
mentioned before stereotyping.  
Colorblindness is when people believe the notion that sameness is a complement or that 
they “don’t see color” (Alberta Civil Liberties Research Centre, 2020). Colorblindness 
minimizes racism.  The strategies show up in schools and hinder anti-racism work. 
Colorblindness is apparent when teachers proclaim that they teach and treat all their students the 
same when it is obvious bias and racist undertones are present when microaggresive language is 
used with Black students.  In school systems, how Black women in general are celebrated and 
acknowledged is an example of defining others. For instance during Black History Month ( a 
liberal structure in itself) Black women are barely mentioned beyond Rosa Parks and Harriet 
Tubman as if they are the only Black women heroes. Historically, there was no mention of Black 
women in STEM during Black History month until 2017, after the movie Hidden Figures was 
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released.  As far as the assumption that Blacks have “overcome” is clearly a liberal racist 
strategy when data shows the discrepancies in academic attainment and success of Black girls in 
STEM. Stereotypes as mentioned before discourage Black girls from pursuing STEM  interest 
and careers. Tenet 3 liberalism is critiqued will be applied in my case study by identifying the 
strategies of liberal racism found within the structures and practices put into place to achieve 
racial equity in STEM.  
The 4th tenet of CRT, civil rights legislation benefiting Whites, may have the most 
long-term impact in education over the last half of century. During the 50th year anniversary in 
2004, of Brown v. Board of Education, numerous researchers and academics began to question 
its current place in education (Obiakor & Utley 2004). While schools were desegregated after 
this ruling, Black teachers’ loss their jobs while white female teacher’s numbers steadily 
increased. Ogletree (2004) points out the fact that after Brown v. Board of Education, many 
Black schools were shut down, white schools simply closed for the year and a significant loss in 
employment occurred for Black teachers. Even over 50 years later, white flight from public 
schools have created a two-tiered system in education with the focus moving from busing to 
neighborhood preferences (Ogletree, 2004). With regards to STEM, policy and systems that have 
been established that continue to benefit whites with the option for minorities will participate as 
a selling point.  Bell (1979) unpacks this tenet and takes a deeper look through his work and 
development of the interest convergence theory. Interest convergence can be defined as whites 
being on board with helping out Blacks who are seeking racial equity if they see a way to benefit 
from the policy or resource as well (Bell, 1980). When programs or structures go against whites 
gaining benefits they are no longer on board with the policy or change (Bell 1979). Finally, Bell 
(1979) believed that while whites agree in theory that Blacks are entitled to certain rights and 
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protections, there are few who will go to bat if it interferes with their privileges and status.  Tenet 
4 will be applied in my case study by analyzing programs and opportunities in STEM and who 
truly participates and benefits from them.  
Intersectionality 
Intersectionality Theory takes a deeper look at factors that reduce equity in STEM for 
Black girls by accounting for both race and gender. Charleston et al., (2014) state that there is an 
under examination of how the intersection of gender and race impact Black women pursuing 
STEM careers. They along with Master, Cheryan and Meltzoff (2015) look at the impact of race 
and gender for Black girls in STEM. They identify bias, stereotypes and systematic structures as 
contributors to Black girls not pursuing STEM careers. It should be noted that while racism is a 
factor in Black girls pursuing STEM careers, gender bias also contributes to microaggressive 
behavior because it has a cumulative impact that is often ignored (Scantelbury, 2009). Race and 
gender create social, academic and intellectual characteristics specific to Black girls. In 
childhood and adolescence, masculine stereotypes about STEM, parent’s expectations of 
daughters, peer norms and lack of fit with their personal goals make girls move sway form 
STEM. Girls and women face systematic messages that STEM success in not compatible with 
traditional women roles, inconsistent with gender expectations and not feminine (Sue, Bucceri, 
Lin, Nadal, & Torino, 2009; Hartman & Hartman 2008). This “double bind” of race and gender 
faced by Black girls must be examined if we want to comprehensively examine the inequitable 
practices and employ district leaders to create systems that increase Black girls’ pursuits in 
STEM. 
Gender biases add to the inequitable practices found in STEM classrooms specifically for 
Black girls but there is minimum research in this area.  Pinder and Blackwell (2013) state that 
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while there have been studies focusing on gender equity, it was primarily on middle class white 
girls.  Recently they along with Young, Feille, and Young (2017c), Young et al., (2017b) and 
King (2017) listened directly to the voices and perspectives of Black girls and saw them as 
learners and doers of science in the K-8.  Collectively, the compounding negative impact of 
gender and racial bias for Black girls is due to the multilayered system of oppression, which is 
the ultimate principle of Intersectionality (Spark, 2017). In order to maintain an interest in 
science and develop an identity that does not fit the stereotype of what a scientist or engineer 
looks like, Black girls must fight against these two roadblocks. Charelston et al., (2014) point to 
Intersectionality being a systematic problem stating: 
Despite the likelihood of depressed avenues of exposure and underpreparation, the 
literature posits that the underrepresentation of Black women in STEM is due not to lack 
of interest or competency, but instead is owed to the tendency of the American education 
system to disengage, under-educate, and underutilize women of color at all levels of the 
academic pipeline (p. 276) 
 
These inequitable practices increase the lack of self-efficacy in Black girls and contribute to 
them not seeking STEM degrees (Charleston et al., 2014).  At the undergraduate level, Black 
girls deal with social isolation, academic difficulties and financial stresses which all contribute to 
their experience. These factors are caused by both race and gender. I personally experienced the 
feeling of isolation in many institutional settings both during my undergraduate and graduate 
years.  At higher levels, Black women face even more obstacles ,prior to discussing those 







Examining the STEM Pipeline for Black Girls  
While there is a vast of body of research on minorities and STEM and Black women in 
STEM, the majority of the work points to the end of the pipeline and focuses on small scale 
changes.  These micro changes include teacher’s responsibilities, enrichment programs, and 
college and career experiences of Black women in STEM.  However, the goal for this study is to 
comprehensively analyze the early portion of the pipeline from a wholistic and systematic view 
of what resources, structures and supports work to help increase equity, access and success in 
STEM for Black girls. The following section will highlight the beforementioned changes and 
initiatives and conclude with why my research may help dissipate the inequitable systems found 
in STEM for Black girls K-8. 
When Teachers Get It Right 
 There is much to be said about the influence of teachers on black girls and their pursuit of 
STEM courses, opportunities and careers. Farinde and Lewis (2012) note that the disparities in 
education impede many Black females’ students from taking higher level math and science courses 
in high school or seeking STEM majors in college, let alone careers. In order to get it right, research 
has shown that teachers must connect Black girls lives to science and math. Ladson-Billings (1997, 
p. 700-701) states that teachers “come to understand that school mathematics (and science cannot 
be) presented in ways that are divorced form the everyday experiences of most students”.  When 
math and science are separate from the Black girl’s reality, it appears to be a foreign language and 
irrelevant to their culture (Farinde and Lewis, 2012). Ladson-Billings (2009) goes on to say that 
Black girls will be more equipped with a solid education that includes higher level thinking 
questions, cooperative groups, supplemental materials and strong student-teacher relationships 
that could ultimately lead to Black girls socially, politically, and economically elevating 
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themselves within society. This connection is known as culturally relevant teaching. Ladson- 
Billings (1995) states that culturally relevant teaching rests on three criteria or propositions: 
1. Students much experience academic success 
2. Student must develop and/or maintain cultural competence 
3. Students must develop a critical consciousness through which they challenge the status 
quo of the current social order (p. 160) 
These criterion, specifically number 3 lends itself to CRT in the fact that it goes against the idea 
of racism being normal or the current social order in public schools. If done correctly it can also 
help reduce stereotypes associated with STEM and the omission of successful Black women 
scientist and engineers in the curriculum. Farinde and Lewis (2012) recommend that teachers 
infuse culturally relevant teaching with the acknowledgement of the contributions of Black 
women within math and science in order to increase Black girls’ awareness of their success.  
Increasing culturally relevant professional development for teachers and ensuring it is 
implemented is one structural change that can improve equity in STEM for Black girls. There is 
a plethora of research that shows the importance of the teacher embracing students’ culture to 
improve academic success in STEM (Ladson-Billings, 1997, 1995; Whitten, Dorato, Duncombe, 
Allen, Blaha, Butler, & Williams 2007; Rosen, 2018; Price 2010). Success will only happen 
when teachers learn how to engage and nurture Black girls through culturally responsive 
teaching (Farinde and Lewis, 2012).  
Not only is important when teachers get it right. It is important when Black girls have 
role models in teachers who look like them. Having more Black teachers in our schools provides 
all students with the opportunity to learn from and interact with individuals from diverse 
backgrounds.  Students need teachers who have had similar cultural experiences as them.  Black 
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students who have Black teachers are more likely to go to college. According to John Hopkins 
University, Black students with one Black teacher are 13% more likely to go to college, those 
with two are 32% more likely (Rosen, 2018).   Teachers are also often responsible for reviewing, 
purchasing and writing curriculum. A significant part of the curriculum is to highlight students’ 
affinity for science by affirming their interests which includes identifying mentors and peers who 
hold a high interest in STEM. It is also thought that having Black teachers increase students’ 
academic success in STEM courses. Black students may learn more in math classes taught by 
same race teacher because they often can make the cultural congruence between home and 
school (Klopfenstein, 2005). Dasgupta and Stout (2014) argue that in order to fix the leaky 
pipeline for women in STEM, two factors have to be increased and that is exposure to female 
experts and female peers in STEM, which supports the need for more Black teachers in schools.  
STEM Enrichment Programs 
 A host of programs and activities exist to improve student STEM participation outside of 
the classroom and are receiving increased attention for their role in students’ lives (Dorsen, 
Carlson & Goodyear, 2006). Enrichment programs can provide an opportunity to influence Black 
girls interest in STEM, however many initiatives that have been launched to widen the pipeline 
for women to enter engineering and science fields are created for all girls, not specifically Black 
girls and predominantly cater to middle school and higher grade levels. One such program is 
Girls Excited about Engineering, Mathematics, and Computer Science (GE2McS). It is designed 
to nurture girl’s enthusiasm for technology and engineering and encourage them to participate in 
these fields in high school and college (Lawrence & Mancuso, 2012). While this program is for 
girls of any race, it benefits Black girls because they are more likely to find a role model that 
looks like them. 
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Museums, national research centers (such as Argonne) and numerous STEM companies 
(Exxon Mobil, Citgo, Commonwealth Edison) offer enrichment STEM programs. However, 
these opportunities come with their own limitations.  While they may offer programs, they once 
again are for all students minus a “girls’ day of STEM” here or there, they are often an add-on 
and may not be in sync with the student’s curriculum, community or culture (Dasgupta & Stout, 
2014). STEM enrichment opportunities are also limited for Black girls compared to whites 
because of social economic status and limitations schools face for funding for busing and field 
trips and this undoubtedly contribute to limiting these types of informal  STEM opportunities 
(Charleston et al., 2014). Finally, enrichment STEM opportunities have the potential to address 
educational inequities and broaden the participation of underrepresented populations in STEM 
careers, but it does not ensure that Black girls will have access to the programs (King, 2017).  
 The I AM STEM program did analyze the impact of the program on Black girls and found 
that once again the role of the teacher to be critical in the success of Black girls (King, 2017).  King 
(2017) states that it is profoundly how a teacher instructs that impacts how students respond to the 
curriculum.  Teachers must attend cultural awareness by implementing hands-on, minds-on and 
reform based STEM activities (King, 2017). One component of this program is also the inclusion 
of Black history and affirmation at the beginning of each day (King, 2017). King’s (2017) research 
showed teacher who explained incorrect answers and connected to student’s community and life 
were rated high by students. Students who rated the program as a good experience had equitable 
opportunities from educators who provided time to strengthen their math and science skills (King, 
2017).  
 Black girls are underrepresented in STEM, and even more so in computer science. This 
leaves potential for enormous growth in the diversity of enrichment computer science programs. 
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Dasgupta and Stout (2014) note that collaboration between K-8 schools and science and 
technology museums can bridge a gap for students by linking abstract concepts to real world 
application. This is important because, according to Master et al., (2015) computer science has 
one of the lowest percentage of women in their field.  Dillon, Gilbert, Jackson, and Charleston 
(2015) show that Black women account for no more than 1% at top technology companies such 
as Apple, Dell, Google and Yelp. Dillon et al., (2015) also go on to state that same gender and 
race mentorship can help students who enter computer science, stay in the field.  Stereotype 
threat is also mentioned as a key deterrent for girls entering STEM and Dillon et al., (2015) 
reconfirm the importance of same gender mentors to increase the number of Blacks in the 
computer science field. Master et al., (2015) contribute by stating girls who self-reported their 
interest in computer science felt comfortable in doing so because the classroom did not fit the 
traditional idea or stereotype of a computer science class which led to them enrolling in STEM 
courses. One promising STEM enrichment program that targets Black girls is Black Girls Code 
by Kimberly Bryant. Kimberly Bryant saw a lack of girls of color in technology, so in 2011 she 
founded Black Girls Code, a non-profit that promotes girls of color to imagine, build and create 
(Hulick, 2017).  Founder Kimberly Bryant (Black Girls Code, 2020) speaks of her excitement for 
programming but also of the isolation she felt while earning her degree. Similar to the same 
description of Black girls at predominantly white institutions (PWIs) in the following section, the 
experience of isolation and being one of the few Black women in her college course is one of the 
primary reasons she started Black Girls Code.  In conclusion, STEM enrichment programs can 
be beneficial, however there has to be specific systems and structures put in place in order for 




College and Career 
There is some hope and examples of how structural changes, systems and specific policy 
and programs can promote equity in STEM. One of those examples is found in Historically 
Black Colleges and Universities (HBCU). When Black girls attend an (HBCU) they are more 
likely to pursue a postbaccalaureate degree (McNair, 2009) Spelman College is a primary 
example. Spelman is a one-hundred-twenty-nine-year-old black women’s college that has 
created a culture of excellence and success in the sciences (McNair, 2009).  STEM fields account 
for 30% of all majors—an amazing percentage considering that Spelman is a women’s college 
and an HBCU with one-third of the graduates being STEM majors. What is the difference at a 
Spelman or better yet, an HBCU?  Whitten (2007) addressed the “women’s college effect,” in 
that women physics majors from women’s colleges performed better (completed the major, 
continued graduate study in physics) than women students from co-ed institutions. At Spelman, 
the approach moved beyond just being a same sex institution. In 1971, only 10% of students at 
Spelman were majoring in a science field and this is when Dr. Etta Falconer, the 10th Black 
woman to ever earn a Ph.D. in math, made systematic changes (McNair, 2009). These changes 
included creating faculty development, strategic planning and intentional cultivation of resources 
to include curricula and physical changes to the department with the help of the National Science 
Foundation and NASA (McNair, 2009).  
Over the course of the last 50 years, Spelman has grown its academic offerings but  more 
importantly, it  has created a student-centered environment by offering social activities, 
mentoring programs and research training programs. Compared to Black female STEM majors at 
Predominately White Institutes (PWI), students who attended PWIs felt excluded and 
experienced a lack of inclusion on campus (Winkle-Wagner & McCoy, 2018).  According to 
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Charleston et al., (2014), the alienating culture found in science lab settings were part of the 
reason Black girls doubted their academic ability and felt like the “other” instead of assimilating 
into their respective laboratory settings. With respect to academic preparedness, studies found 
that some Black women had inadequate high school preparation for STEM college courses and 
that students felt underprepared academically while in STEM programs at PWIs (Ireland et al., 
2018). Researched conducted by McGee and Bentley (2017) point to how successful Black 
women in STEM can face “racial battle fatigue”,  so while we celebrate their triumphs we have 
to be cautious and mindful of the stress this double bind creates. 
Examining systems that work at Black women colleges and replicating them contributes 
to the foundation of  Intersectionality because it take both race and gender into account. It also 
shows the potential for what prescribed and enrichment STEM programming can do at the K-8 
level  to provide equitable opportunities for Black girls in STEM. The workforce of Black girls 
in STEM is similar to their experience in college. With the majority of future job growth in the 
United States being in STEM, it is important to address the inequitable practices that prevent 
Black women from entering the STEM workforce starting with their experience in K-8 
(Dasgupta and Stout, 2014).  
The Need for a Comprehensive Study of Black Girls in the K-8 STEM Pipeline 
 While the previously mentioned research and topics combined give a better picture of the 
experience of Black girls in STEM, the majority of it is surface level and focuses post K-8. Much 
of the research focuses heavily on race or gender but not both.  The before mentioned research is 
important and provides a gateway to some individual changes that lead to equity in STEM for 
Black girls. However, it does not provide a wholistic systematic approach that speaks 
specifically to increasing equity for Black girls in STEM. Farinde and Lewis (2012) state that if 
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there is going to be a change at the end of the STEM pipeline for Black girls, we must research 
and examine their experience holistically at the beginning of the educational pipeline. My 
proposed study differs from existing research highlighted in that it aims to identify structures and 
systems early on in the educational pipeline that promote Black girls’ access, participation, 
interests, and success in STEM. 
A Brief Overview of the Historically Biased K-8 Education and the Impact on Black Girls 
The discrepancies found in the science classroom are not new. Darling-Hammond (2010) 
notes that students from culturally and linguistically diverse backgrounds are further 
marginalized as a result of poor teacher quality, subpar curriculum, large class sizes and large 
school sizes, all of which are correlated with decreased academic performance. The gap in 
STEM achievement mirrors the overall gap in academic achievement between minorities and 
white students (Olszewski-Kubilius et al., 2017).  Historically minorities have been marginalized 
through discriminatory practices and systems since the colonization of the United States.   Our 
country has a history of punishing Blacks for reading; therefore it is not astonishing that the 
education system created in the United States show remnants of Slave Codes, Jim Crow Laws 
and current liberal racism. Inequitable practices for minorities have been actively maintained in 
schools through systems and structures (Denton & Massey, 1995). The educational inequity that 
materializes as a result of these dominant narratives is an inherent bias in educational institutions 
that hinders the progress of students who belong to these groups. 
Once again, gender plays a role in the gap in science achievement for Black girls in K-8. 
As the United States continues to grow and STEM careers become more prominent, the number 
of women who enter STEM careers continues to decline (Avendano et al, 2019). Stoet and Geary 
(2018) note that while there have been gains in the life science fields, women entering inorganic 
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fields such as computer science remain stagnant. They title the phenomena between the STEM 
gap and gender equality, education gender equality paradox. The next section provides a brief 
overview of the shifts made specifically in STEM education since 2013 when new science 
standards were adopted in Illinois and the implications for Black girls.  
STEM for the Next Generation 
 The challenge to solve the gap in achievement in STEM has been ongoing. Recent efforts 
to address this problem are exemplified by conceptual shifts in NGSS (Wenner, 2017).  NGSS 
which was adopted in 2013 by Illinois, aimed to create a more rigorous and viable curriculum in 
order to prepare students for real world STEM careers. It should be noted that each science 
standard had correlated math standards. NGSS involved redeveloping science standards to 
include engineering practices and crosscutting concepts as well. This created what is now known 
as the three dimensions of NGSS. The three dimensions are Science and Engineering Practices 
(SEP), Disciplinary Core Ideas (DCI) and Crosscutting Concepts (CC).  
Reaching expertise in NGSS as a teacher will take many hours. Pruitt (2015) and Tuttle et 
al. (2016) discuss the complexity of learning how to integrate the three dimensions in classroom 
instruction. With that said learning about NGSS as a teacher does not equate to being able to 
teach Black girls science.  Equitably instructing Black girls will require considerable structures 
and system changes as it pertains to professional development on the standards and how to teach 
Black girls science. (Holthuis, Deutscher, Schultz, Jamshidi, 2018). There has been and still is a 
need to pace NGSS implementation in a way that increases teachers’ ability to teach NGSS in a 
culturally responsive way that provides an opportunity for Black girls to be equitably exposed to 
STEM (Pruitt, 2015).  
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The transition for most states to adopting and implementing NGSS has not been easy for 
district leaders either. It is clear that project-based learning and performance-based assessments 
must be developed in order to meet the performance expectations required by NGSS and should 
be done collaboratively (Holthuis et al., 2018). This is a direct connection to curriculum 
development which will be discussed later in the literature review. Because of previous 
conditioning of leaders, teachers and students this has been an area of struggle in many science 
classrooms to develop unbiased and student centered curriculum. Engaging students in inquiry, 
greater exploration, and investigation of phenomena requires organization of coherent sequences 
and allowing students multiple opportunities to engage with meaningful phenomena that make 
them grapple with relevant questions (Holthuis et al,, 2018). It is important to note that inquiry-
based curriculum developed from NGSS has been shown to be valuable particularly to 
minorities, females, and those from disadvantaged backgrounds when used with fidelity 
(Jorgenson & Vanosdall, 2002). Now that we have discussed the K-8 STEM Pipeline, history of 
K-8 education as it pertains to Black girls, the following section identifies the most impactful 
structural systems to provide more access and opportunities to Black girls in STEM.  
Structural Changes 
I am defining structural changes as a shift to new systems and structures that have been 
implemented on a district wide level that directly impact Black girl’s access, participation, and 
interest in STEM. The following structures and systems will be discussed: 
1. Prescribed and Enrichment Opportunities in STEM 
2. Educator Disposition and Preparation 
3. Immersive and Teacher Driven Professional Development 




6. Resource Allocation 
 
Prescribed and Enrichment Opportunities in STEM  
 
Prescribed opportunities in STEM are the classes and activities that are mandated for all  
students to take. Enrichment opportunities occur after school or in addition to prescribed classes. 
Enrichment opportunities may be in the form of a partnership between a school and community 
group, college, university, field trips or district and teacher created after school programs such as 
Robotic or STEM clubs. Some literature reviewed focused on prescribed time in science class 
and its impact on STEM readiness.  Prescribed time for science instruction is a key indicator of 
students being prepared for STEM careers (Blank, 2012).  Blanks (2012) found that states who 
had students with the highest scores on the science portion of the National Assessment of 
Educational Progress (NAEP) spent the most time on prescribed instruction in science.  Blanks 
(2012) found that prescribed instructional time for science in the elementary grades has dropped 
to an average of 2.3 hours per week, the lowest level since 1988. While high schools have 
science graduation requirements, elementary grades and the amount of time allocated for 
prescribed instruction is decided by the school board (ISBE, 2017). To compound the problem, 
there are no requirements for engineering or technology classes in grades K-8. 
Recommendations for increasing prescribed instructional time to increase equity in STEM for 
Black girls is prevalent in research and a much needed systematic change.  
Enrichment opportunities can help Black girls gain access to STEM and move toward 
more equitable practices for schools.  Barton, Tan and Greenberg (2015) note that enrichment 
programs must offer students’ access to engage in robust and equitable STEM opportunities. The 
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addition of after school STEM time is also supported by Penuel, Lee and Bevan (2014). They 
show that 18.5% of formal learning happens in grades first through twelfth grade, emphasizing 
the importance and impact of prescribed time spent in a school setting is important and perhaps 
necessary to expand participation in STEM education (Penuel et al., 2014).  Kurup, Powell, and 
Brown (2019) add to the enrichment conversation with their research pointing out the importance 
of STEM experiences such as workplace visits. These types of experiences play a role in creating 
successful education programs by providing real world STEM experiences for students and in 
the long run could help shape the future STEM workforce.        
Others who pointed to enrichment programs contributing to closing the achievement gap 
in general for minorities are Gottfried and Williams (2013). They  looked at the impact of math 
and science club participation on minority students’ G.P.A and the probability they will select 
STEM as a college major. One thing to note about their research is the overall deficit in all U.S. 
students entering college with a STEM major. They stated that there is concern for the decline in 
quantity and quality of American youth prepared to fill STEM careers (Gottfried & Williams, 
2013).  Their study was centered around Project Excite and was a longitudinal study that 
examined the outcomes of minority students in STEM over 14 years (Olszewski-Kubilius, et al., 
2017). The study found that Project Excite , a STEM enrichment program created by 
Northwestern University, has minority students who consistently outperformed their peers and 
came close to the performance levels of white, Asians, and non-low-income students (Olszewski-
Kubilius, et al., 2017).  
Enrichment opportunities can have a positive impact for Black girls,  but they do come 
with some limitations.  While enrichment programs are opportunities for all students, they are 
often an add-on and may not be in sync with the student’s curriculum (Dasgupta & Stout, 2014). 
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Enrichment opportunities are also limited for Black girls compared to whites (Charleston et al., 
2014). Vague practices in education that have been associated with liberal racism, include 
fostering relationships with museums, colleges and creating enrichment STEM learning 
environments, after-school activities and STEM summer camps (Dasgupta & Stout, 2014). To 
the discredit of these programs, they are not specific enough for Black girls to excel and gain 
equitable and equal access to STEM opportunities. Finally, prescribed and enrichment 
opportunities in STEM do have the potential to address educational inequities and broaden the 
participation of Black girls in STEM, but they do not ensure that Black girls will have access to 
the programs (King, 2017). In order to truly move toward improving access for Black girls, 
specific and intentional efforts to ensure equitable prescribed and enrichment opportunities in 
STEM must happen.  
Educator Disposition and Preparation 
 In addition to prescribed and enrichment opportunities in STEM, educator’s attitudes, 
beliefs, preparation, and practices heavily influence minorities experience in school.  King 
(2013) found that Black students’ feelings of inadequacy and high level of anxiety can be 
countered based on the quality of student-teacher relations. This has been found to be a central 
component to student intrinsic motivation to learn (King, 2013). Some research indicates that 
while Black students are high achieving, they are typically disadvantaged by their teachers and 
school counselors who underestimate their potential and hold low expectations for their 
academic success (King, 2017). This is an interesting fact, because according to the report 
released by Horizon Research, only 41% of middle grades science teachers hold a degree in 
science, science education, or engineering (Hill, 2019). Only 1 out of every 3 elementary 
teachers met the National Science Teachers Association (NSTA) suggestions that elementary 
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teachers take one course in life, earth and physical science (Young et al., 2017c).  This makes 
their disposition ironic and seemingly aligned to stereotypes.  
Placement of new teachers in certain schools and teacher classroom practices has been 
under scrutiny. Unfortunately, novice teachers (teachers with two or fewer years of experience) 
are most likely found in low income schools and schools with high minority populations (Young 
et al., 2017a).  Darling-Hammond (2010) adds to the conversation, declaring teacher experience 
and qualifications are also consistently differentiated by schools socio-economic and racial 
composition.  According to Young et al., (2017a) early interest in STEM by Black girls are often 
met with obstacles due to the bias found in teachers and poor institutional support. Teacher bias 
has actually led to Black girls being seen as disruptive and less likely recommended for gifted 
education and AP classes, even when they have the same academic profile as white students 
(Young et al., 2017b). Some of the literature highlighted teachers who demonstrate culturally 
responsive teaching, start their classes with daily affirmations, engage with parents, and 
encourage students to think more creatively during lessons. These are seen as major attributes to 
Black girls’ success in STEM (King, 2013). Addressing teacher’s beliefs, preparation, and 
classroom practices is a must to change the system in order to increase equity in STEM for Black 
girls. Teacher preparation and the district’s philosophy on instruction will be analyzed in this 
study.  
Immersive and Teacher Driven Professional Development 
 
Regardless of a teacher’s race or gender, there is a need for engaging, culturally 
responsive and teacher-driven Professional Development. Professional Development (PD) is 
critical in the adoption of educational programs. Tuttle et al., (2016) suggests that an immersive 
inquiry PD experience is an effective way to begin a shift towards reform-aligned science and 
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engineering instruction. Many teachers struggle to incorporate science inquiry due to a lack of 
background knowledge in science and early elementary educators require additional support for 
full mastery (Tuttle et al., 2016).  One reason teachers may not reach mastery is because of the 
limited resources available to teach the curriculum in K-8 and the lack of engineering standards 
prior to the implementation of NGSS (Bagiati & Evangelou, 2015). Other studies conducted on 
immersive inquiry PD show in order to have a large impact on teachers’ classroom instruction, 
full day workshops that include culturally relevant material is necessary (Lee, Lewis, Adamson, 
Maerten,-Rivera, & Secada, 2008). Akerson and Hanuscin (2007) found that a 3-year PD 
program amongst K-6 teachers that met monthly saw positive changes in teachers’ views on the 
nature of science and movement toward fidelity in instruction.  
Goodnough (2016) continues the conversation on the need for immersive PD. She stated 
that primary and elementary teachers are normally generalists, having limited preparation for 
teaching science, and often do not feel prepared or comfortable teaching science (Goodnough, 
2016). Through a teacher-led PD program called CHAT (cultural-historical activity theory), 
Goodnough (2016) found that CHAT can be used to garner insight into the activity and learning 
of teachers as both their professional activities and pedagogy over time. This study helps capture 
what the district level leadership needs to know. It helps them effectively develop PD programs 
and embed the authentic experiences for teachers in order for them to gain the tools necessary to 
implement NGSS.  Reiser, Michaels, Moon, Bell, Dyer, Edwards, McGill, and Novak (2017) 
deepens the conversation as it pertains to PD for science. They believe teacher-led PD is critical 
and has a further reach in educating all students based on the core ideas of NGSS. Teachers need 
to be a key part of the reform in bringing the science classroom to life in order to expand 
opportunity for Black girls by first understanding the core shifts. This can only be accomplished 
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through immersive and continuous PD. Evaluating PD systems and their specificity to Black 
girls is a system that will be analyzed in this study.  
Culturally Responsive Teaching 
 
 The attitude of the district leadership is important in setting the tone and cultural norms in 
a school district. More often than not, new leadership brings in new norms, values, and 
philosophies. Leaders are charged with creating a positive learning environment for all students 
and doing it in a culturally responsive way. While Superintendents, Assistant Superintendents, 
and Department Chairs do not directly instruct students, they are in charge of ensuring those who 
do have an understanding of what it means to be culturally responsive. Superintendents can 
establish structural systems to ensure teachers are equipped with not just content knowledge but 
also knowledge about the student population they will serve. Gay (2002) defined culturally 
responsive teaching as “using the cultural characteristics, experiences and perspectives of 
ethnically diverse students as conduits for teaching them more effectively” (p. 106).  Using 
culturally responsive teaching directly connects teachers to students by including students’ 
culture and experiences in their curriculum. For this to be the case, Superintendents must set the 
tone and establish that using real world examples and experiences connected to student’s lives is 
not optional but the expectation. There are several systems that can be established that increase 
teachers’ ability to teach in a culturally responsive manner. Superintendents can require that 
material purchased cover a broad base of topics and include complex topics that involve race, 
gender, class, etc.  
Superintendents can also ensure that materials purchased is inclusive. Material should 
include symbolism, icons, language, celebrations, and icons from the student’s culture and be 
embedded in the prescribed curriculum (Gay 2002). It has been shown that students’ value what 
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is shown over time and devalue or negate the presence of things that are absent (Villegas, Lucas, 
2001; Gay 2002). Black girls should see themselves reflected in the curriculum and be taught 
about the contributions of Black women in STEM in their prescribed classes. In establishing an 
environment that has culturally responsive teaching as the norm, misconceptions about and 
microaggression towards Black girls must be addressed and eliminated.  
Sue, Bucceri, Lin, Nadal, and Torino (2010) define microaggression as subtle everyday 
exchanges that are made consciously or unconsciously based on a person identifiable group. 
Microaggressions are evident in society and has an impact on Black girls in public schools. 
Harrison and Tanner (2018) agree that microaggressions have been brought to the forefront in 
people’s personal and professional careers and they need to be removed in order to create 
equitable environments.  While the goal would be to eliminate microaggressive behavior, the 
first step is for district leadership is to identify it. It is the responsibility of district leadership to 
identify and address systems and personnel in place that allow, promote, or ignore 
microaggressive behavior. Within the context of the K-8 system it is the Superintendent’s 
responsibility to provide training opportunities and professional development that defines and 
works to eliminate microaggressive behavior. This type of system can increase culturally 
responsive teaching. My study will focus on what systems are in place that build capacity for 
culturally responsive teaching.  
Curriculum 
 
 The written curriculum is a part of all students' academic life. Often the curriculum is 
written primarily by teams of teachers who may have inherent biases.  Owens (2011), advocates 
for teachers to be better curriculum writers who can spot gender biases in textbooks, and other 
curriculum materials. This will create a pathway for the curriculum to resonate with Black girls, 
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it should be connected to their interests, prior knowledge, and abilities (Young et al., 2017c). 
What has been found in research is a disconnect between the curriculum and Black girls’ lives. 
The disconnect creates barriers to achievement and is considered a “cultural deficit”. If we 
analyze the curriculum through CRT, it is clear that omissions of successful Black women in 
STEM occur (i.e. Hidden Figures).  Critical Race Theory also exposes traditional curricular as a 
means of distorting, omitting and stereotyping minorities (Yosso et al., 2005).  Pinder and 
Blackwell (2017) add to the importance of unbiased curriculum by stating that curriculum or 
content materials can become more positive agents in helping to assist Black girls in formulating 
more positive socially constructed meanings and interpretations for themselves. This study will 
analyze the curriculum that is used within the school district for its prescribed instructional time.  
Resource Allocation 
 The literature points to historically unequal distribution of funding for STEM. Smith, 
Nelson,Trygstad, and Banilower (2013) discuss how factors inside and outside of school 
contribute to funding decisions for STEM instruction, laboratory equipment, and course 
offerings. Additional data they found showed that poverty level and/or minority enrollment play 
a role in funding and that the lack of resources and material for Black girls in schools are because 
of their race (Smith et al., 2013). In spite of these findings, the new student-based funding 
models financially benefit schools that have high poverty, ELL and SPED student populations; 
however, the funding does not always reach the science classroom (Travers & Catallo, 2015). In 
general, the research points to larger funding for a range of prescribed science course offerings 
being in affluent, predominantly white, and suburban schools.  
While some schools may have resources such as microscopes, balances, and molecular 
model kits, they may not be the most current equipment that aligns to the rigor of NGSS. This 
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creates a disadvantage for students and does not allow them to have inquiry-based learning 
experiences, a proven model that helps Black girls be successful in science. A school with 
widespread availability of aging and unreliable computers may be no better off than a school 
with no computers (Smith et al., 2013). Boser (2013) found that while many schools have access 
to computers, the majority of them are used for simple daily tasks and that students from 
disadvantaged backgrounds are less likely to have access to more rigorous STEM-learning 
opportunities using technology. Ejiwale (2013) research points to barriers preventing 
implementation of STEM materials in schools. These barriers include poor laboratory facilities 
and instructional media as well as lack of hands on materials for students. It is difficult to prepare 
students for jobs of the future in institutions built 20-30 years ago. The facilities lack the 
adequate infrastructure to facilitate the 21st century learning for kids to be ready for STEM 
careers of the future. In addition to the lack of adequate facilities, students are also often in 
science classrooms without the hands-on materials needed for high engagement and inquiry-
based learning.  
Materials and resources have to be funded. Overall school funding is traditionally based 
on property taxes which provides another disparity (Taylor, 2009). Taylor (2009) firmly states 
that disparity in funding for schools is another contributor to white self-interest and the 
continuation of the dominant culture who creates the policies to reinforce the disparity.  Critical 
Race Theory takes on the argument that money does matter and can impact Black girls’ access to 
quality resources. There is a need to be committed to reforming funding formulas in order for 
equitable access to STEM to become a reality for Black girls.  Funding of schools is clearly a 
sustained inequity that has impacted people of color since Brown v. Board of Education.  It 
should be noted that there was little to no information in the existing research on how budgeting 
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and resources are acquired to provide equitable opportunities specifically for Black girls in 
STEM. Analyzing funding for STEM materials and resources specifically for Black girls can 
essentially provide a better understanding of its impact.  An overview of funding for STEM will 
be a part of this research study. 
Implications for Future Studies 
 
While the structure and systems previously mentioned provide a firm foundation for this 
research study. There was literature that pointed to other influences and systems that can impact 
Black girls’ access, participation, interest and success in STEM. The next two sections briefly 
discuss them. 
Parental Input and Influence 
 
 Some articles provided information about parental influence on student interest in STEM.  
Further research could be conducted to analyze some of the specific components of parental 
influence mentioned. Two specific issues addressed in the research were gender role stereotypes 
reinforced by parents as well as parental influence on children’s STEM interest. Children learn 
about gender in early childhood as they encounter gendered roles and expectations (Dasgupta & 
Stout, 2014). Girls are often showed stereotypical feminine roles while boys are shown more 
exploratory and physical roles which are more aligned with math and science careers (Dasgupta 
& Stout, 2014).  Reflecting back on self-efficacy and student disposition, internalized stereotypes 
may occur prior to entering the K-8 pipeline due to parental influence. Internalizing stereotypes 
influences the interest, perception, confidence and persistence in education (King, 2013). Young 
et al., 2017b add to the impact of internalizing stereotypes, stating that when Black girls see 
themselves as disruptive it influences their participation and interest.    
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The more parents encourage their children in STEM and dispel stereotypes, the more they 
become interested (Simpkins, Davis-Kean & Eccles, 2006). Other research points to empirical 
evidence that parents raise their sons and daughters differently (Young et al., 2017c). More 
specifically, Black mothers foster competence and self-reliance in their daughters, thus they are 
firmer with their daughters more than their sons which has fostered higher academic 
performance of Black girls  (Young et al., 2017c).  This counters the gender stereotyping found 
prior to students entering school. What’s missing from the literature is how much of an impact 
this makes on Black girls’ interest and longevity in STEM. Hanson (2006) states that Black girls 
show a strong predilection toward science because of strong female models such as their working 
mothers. Mandara, Varner and Richman (2014) points to the concept that Black girls are “raised” 
by their mothers who instill resilient and independence, and therefore Black girls are better 
prepared for challenges of adult life. This points to the idea that early socialization of Black girls 
by their mothers may have an impact on their interest in STEM.  
 Research by King (2017) addresses the importance of relationships being developed 
between parents and educators. Her research on the I AM STEM program showed part of the 
reason for its success was because of the teacher’s willingness to extend the classroom learning 
community to include students’ parents and families (King, 2017). The extension was successful 
due to teachers sharing resources and curriculum with parents and families. This allowed parents 
to practice STEM concepts at home. Other successful components that increased parental input 
included open communication with teachers, direct assistance, career planning. This involvement 
is more critical in low social economic status (SES) communities. Trask-Tate and Cunningham 
(2010) found that high parental involvement positively influenced the academic achievement of 
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Black girls. Further research on parental influence and involvement could shed some light on 
how to widen the K-8 pipeline for Black girls.  
Testing and Assessment to Enter STEM Courses, Electives and Programs 
 
Black people are often mislabeled as slow, learning impaired, unmotivated and often 
neglected, stigmatized, discriminated against and underrepresented in non-core K-8 science 
classes (Avendano et al., 2019). Discriminatory practices and systems have prevented them from 
being placed in academically enriched programs and creates a larger gap between racial 
minorities and white students. If we analyze high school programs, where students can choose 
some of their courses, the number of culturally and linguistically diverse learners in these types 
of programs is low (Avendano et al., 2019). Another thing to note is schools with higher poverty 
levels offer fewer science courses (Gollub, Bertenthal, Labov, & Curtis, 2002). 
These problems found in the education system are indicative of the U.S. STEM 
workforce. Women account for 47% of the U.S. job force, but only hold 20% of STEM jobs 
(Avendano et al, 2019). According to Rotting Haus, Falk, and Park (2017) disadvantaged groups 
need to develop an interest at an earlier age or continue to face various obstacles such as 
alienation and invisibility when they enter higher levels of education and the workforce. Even 
more troubling is the fact that Baine’s (2009) research showed that African-American and 
Latinos account for 13% of the U.S workforce, however they only account for 3% of the 
technical workforce. In order to change this statistic diversity in the science classroom in grades 
K-8 must have a more balanced approach to ensuring students are met with unbiased, open and 
equitable opportunities to participate. 
There was a relatively small number of research articles with regards to gifted education 
and assessments for Black girls. Both of these topics are important as they are often used as a 
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gateway to participate in additional STEM opportunities. An analysis of this “entry point” using 
CRT could show how discrimination and even pseudo-science has been used to continue the 
discrepancies in minorities, specifically Black girls participating in STEM and gifted programs. 
Derrick Bell (1995) highlights the absurdity of IQ tests that suggests that Black people are less 
intelligent than whites based on genetic factors (Taylor et al., 2009). He condemns the writing of 
Mr. Charles Murray and the late Dr. Richard Herrnstein who wrote The Bell Curve which 
claimed that race and class differences are largely caused by genetic factors and impact IQ.  
Critical Race Theory points to “oppression factors” as one of the primary reasons for 
Black students performing lower on normed tests. These debilitating factors include 
discrimination and exclusion. It was noted that when IQ data included these discernable racial 
differences, it was discovered that Black students performed fifteen points higher than white 
students (Taylor et al, 2009). The release of this information on testing is not as widely known as 
the book The Bell Curve. Derrick Bell believes this to be the case because it would actually 
throw the country into turmoil. Ladson-Billings (1998) states that intelligence testing aims to 
keep Black students out of certain programs and is a movement to legitimize Black deficiency 
under the guise of scientific rationalism.  This ties back to the majority white supremacist 
masterscript. If whites are achieving at a higher level than Black people, they feel relatively 
superior. This fact unfortunately allows white people to exploit, discriminate, and exclude both 
poor white and Black people. Ladson-Billings (1998) goes on to say that a dysfunctional 
curriculum, coupled with a lack of instructional innovation add up to poor performance on 
traditional assessment.  While this may tell us how a student did on a test, it does not necessarily 
show what a student is able to do or in fact all the knowledge they possess. A deeper look at the 
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core STEM classes, electives, and courses and how one specifically gains entry is important to 
ensure equity for Black girls.  
Conclusion 
The importance of my research study is to identify what structures and systems are 
working to increase equity for  Black girls in STEM.  The data collected will look specifically at 
structures and systems that shows a school district’s leadership’s role in providing equitable 
STEM curriculum, resources, PD for teachers, and prescribed and enrichment opportunities for 
Black girls. Based on the literature reviewed these are the structures and systems that must work 
simultaneously to make a difference.  This research will help guide other districts on how 
















CHAPTER 3: METHODOLOGY 
Introduction 
 Based on the knowledge revealed in the review of the literature, there is an opportunity to 
conduct further research on equity in STEM for Black girls.  The prominent reasons for this is 
the lack of diversity in the STEM workforce, the benefit of diverse perspective as well as the 
social justice imperative to ensure equity in STEM access (Campbell, 2012). This study seeks to 
identify the district leadership’s role in establishing systems and structural changes that lead to 
more equity in STEM for Black girls.  Dan Goldhaber, director of the Center for Education Data 
and Research at the University of Washington supports this by saying,   
Change has to be systemic. It’s not a single thing; it’s a variety of different things. It’s the 
quality of the [teachers], the curriculum, the way that schools interact with parents, and 
providing more time for students to learn through longer school days. (Lewis, 2015, 
p.22).  
This research will be conducted using a qualitative research/case study methodology to 
analyze the systems in place. The case study is one qualitative approach to research and is 
differentiated from other types of qualitative research in because case studies are intensive 
descriptions and analysis of a single unit or bounded system such as an individual, program, 
event, group, intervention, or community (Merriam, 1998).  Qualitative research and the case 
study method is fitting for the research that was conducted based on the fact that the goal of 
qualitative research is to elicit understanding and meaning.  In case study methodology, the 
researcher is the primary instrument of data collection and analysis, and uses field work 
inductive orientation to analyze data and report descriptive findings (Merriam, 1998).  Butina, 
Campbell and Miller (2015) further express the usefulness of a case study method by stating that 
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case studies are based on the in depth, detail, and holistic approach when “how” and “why” 
questions are asked about a contemporary phenomenon. Case study components will be the 
primary focus of this research.  The components are research questions, design of the study, 
population, site selection and participants, data collection, interview methods and procedures, 
document and data analysis, ethical consideration, reflexivity and the proposed timeline.  
Research Questions 
 Insights through qualitative research can influence policy, practice, and future research 
(Merriam, 1998).  In order for qualitative research to be conducted research questions must be 
created in order to address the subject matter (Creswell, 2000).  The question developed 
investigated an existing phenomena.   This study aimed to add to the body of research conducted 
on equity in STEM for Black girls by addressing the following research question: 
Given the current policy change in Illinois with regards to Illinois Science Assessment 
(ISA) reporting, are districts prioritizing and making structural changes to move toward 
equity in STEM for Black girls?  
a. What are they doing to increase equity?  
b. What roadblocks do they face? 
Design of the Study 
This qualitative study draws from concepts, models, and theories in educational 
psychology, cognitive psychology, and sociology. Data was collected through interviews, 
observations, and document analysis (Merriam, 1998).  The research focused on understanding 
educators’ experiences with the intent on conveying those experiences into the impact on Black 
girls in STEM (Butina et., al 2015). This study collected information on district systems and 
structural changes that impacted equity in STEM for Black girls. This was accomplished through 
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data analysis and interviews conducted with district and school leadership.  The study used the 
conceptual frameworks of Critical Race Theory (CRT)  and Intersectionality Theory (IT) and 
included an analysis and reflection on the disposition of district leadership thoughts on equity in 
STEM. Compared to the other types of qualitative research philosophies and tenets (positive and 
interpretive), this study approached the research to critique social and cultural norms in hopes of 
transformation (Merriam, 1998). Drawing from Marxist philosophy, critical theory, and feminist 
theory, knowledge generated through this mode of research is an ideological critique of power, 
privilege, and oppression in the area of K-8 STEM. This mode of research also allows  to the two 
conceptual frameworks of Critical Race Theory and Intersectionality Theory to be applied. 
Other ways this study aligned to qualitative research was based on the premise that the 
results will provide the research and the participants ways to  address the nature of the problem 
(Heath and Tynan, 2010). This is important because in studying the phenomena and identifying 
problems, necessary structural changes can be recommended  (Krathwohl & Smith, 2005). 
Additionally, this research allowed me to examine my own orientation about the nature of 
reality, the purpose of doing research and the type of knowledge that will be produced through 
the research (Merriam, 1998). Creswell and Clark’s (2004) findings on qualitative research 
further supported my research design as the most appropriate for data collection  to include 
interviews, document analysis, and the use of audio-visual materials. Based on this information, 
a case study method was determined to be the most appropriate method for this research.  
The focus of case study research is to explore a phenomena holistically and provide an 
explanation (Merriam, 1998). Creswell, Hanson, Clark-Plano and Morales (2007) also state that 
case studies are used when the researcher wants to answer in depth questions and help gain 
understanding and insight on issues and unique cases. This study focused on gathering data by 
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the way of a case study at one school district with multiple school sites. This is important to note 
as we looked at a specific demographic (Black girls and STEM) in order to address systematic 
injustices and gaps that have led to inequitable STEM practices in K-8 school systems. A series 
of interviews, data collection,  and analysis of documents was conducted in order to develop an 
in-depth explanation of the phenomena being studied. The data that was collected is listed in the 
Data Analysis section.  
Population, Site Selection, and Participants 
The practice of sampling is necessary regardless of what qualitative research approach 
method is being used (Ritchie, Lewis & Elam 2013). Oppong (2013) states any problems 
associated with sampling should be addressed in order to ensure credibility in research findings 
and undertakings. One way I accomplished this was by decreasing subjectivity when I created 
protocols for site selection and participants. This allowed for more ethical and objective research. 
The study was conducted in one district that has four middle schools (6th-8th grade) and 15 
elementary schools (K-5th grade) in the state of Illinois.   
Typical sampling was used to select participants for the study. Merriam (1998) defines 
typical sampling as one that is selected because it reflects the average person, situation, or 
instance of the phenomenon of interest (Merriam, 1998).  The phenomena that is occurring 
(changes to MISS) is typical or the situation for all schools in the site selected.  The school 
district that was analyzed has a large minority population with roughly one out of every four 
students being Black. The participants that were interviewed met the following criteria: 
● Currently hold a district or school level position that influence STEM curriculum and 
resources or was a building principal or teacher of a STEM subject. 
● In a district that has 2 or more middle schools. 
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● Comfortable with their perceptions being included in this dissertation study.  
● At least 2 years’ experience in education and current position. 
While there are a large amount of school districts within the state that met this requirement, 
my site selection was a suburban school district located in the Chicagoland Metropolitan area of 
Illinois. There number of participants (14) was appropriate for this type of research based on 
Creswell’s recommendation (2007).  It is important for the participant to have some background 
knowledge of the phenomena being studied. This is why part of the protocol includes the same 
research questions for all participants and starts with ensuring the participant has background 
knowledge on the phenomena being studied. All participants had knowledge about STEM in 
their district. 
An email was sent to each participant introducing myself through Appendix A. This email 
was sent to the  Assistant Superintendent of Curriculum, Assistant Superintendent of SPED, 
Director of SPED, Assistant Superintendent Human Resources, Technology Coordinator, and 
Science Department Chair, (1) Middle School Principal and (1) Elementary School Principal, 
and (6) K-8 teachers. Upon agreeing to be a part of the research, the participants were sent a 
thank you email (Appendix B) and asked to sign the Research Consent form. After receiving the 
signed Research Consent form, they were contacted via email to set up the interview day and 
time and provided with a brief overview of the study and timeline.  
Data Collection 
 Merriam (1998) states “It is common for qualitative studies in education to employ only 
one, and at best two, of the three techniques for collecting data”. Interviews and document 
analysis are two of the three techniques. Yazan (2015) contends that it is important that case 
studies draw upon multiple sources to capture the case under study to ensure the complexity and 
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the entirety of the case is covered.  Table 3.1 summarizes how the data was collected and  
retrieved. The process for gathering data is given below as well.  The same protocol was used for 
each interview and all documents collected were found on the district website or provided by the 
participant. The documents were analyzed for their impact on equity in STEM for Black girls. 
 Interviews as research method. Semi-structured interviews were conducted with six 
district level leaders, two principals and six teachers. There was a series of open-ended questions 
to allow participants to expound upon their responses.  Patton (1990) states that we use 
interviews to find out what is “in and on someone else’s mind” and that we interview them to 
find out things we can’t directly observe. Merriam (1998) points out the importance of 
interviewing when we can’t observe behavior or how people interpret the world around them. 
Interviews were critical to this research study because classroom observations were not available 
due to COVID19.  The interview questions were open ended and focused on district leadership, 
building principal, and teacher’s understanding of the role of the ISA on the MISS as well as 
their perceptions and thoughts on equity in STEM for  Black girls.  
Interview procedures Interviews took place online using the Zoom videoconferencing 
tool. Interviews lasted 35-90 minutes and were all conducted in one session.. All interviews were 
recorded with the permission of the participant. I also took my own anecdotal notes. All 
participants were sent their transcript for clarification and given the opportunity to make any 
amendments.   All participants were assigned pseudonyms. No identifiable information will be 








Table 3.1  
 
Data Collection Matrix 
 
Research Question Data Collection Sources How will the data be assessed? 
 
Given the current policy 
change in Illinois with 
regards to Illinois Science 
Assessment (ISA) reporting, 
are districts prioritizing and 
making structural changes to 
move toward equity in STEM 
for Black girls? What are they 
doing to increase equity? 




Illinois State report cards, 
Interviews, district strategic 







Interviews, online resources, school 
records and course offerings, district 
website 
Document analysis. In addition to gathering data through interviews, documents that 
were available through public records and information found on the district website was 
analyzed.  As stated earlier, document analysis is one of three criteria of qualitative research. 
Document analysis can be one method used to triangulate data and build evidence for future 
studies. Creswell (2007 ) notes that document analysis and data sampling should be 
homogeneous to avoid skewing results. Merriam (1998) adds to the document analysis criteria by 
stating the researcher needs to make sure it is trustworthy and not atypical. Yin (2009), Krawthol 
and Smith (2005) support this and believe that document analysis along with interviews allows 
the researcher to construct valuable data through series of interviews and document analysis.   
Data Analysis 
Data analysis is the most difficult and most crucial step of qualitative research (Basit, 
2003).  Data analysis was homogeneous in order to minimize variation and skewing of results. 
Creswell (2007) discusses the significance of homogenous as well as criterion-based sampling, 
and both will be used during the case study.  Data about student achievement on the ISA  and 
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PARCC Math scores for 5th and 8th grade students  was collected and analyzed and categorized 
by race and gender. I chose 5th and 8th grade because this is the grade level ISA is administered. 
Finally, in discussing resource purchases and per pupil spending, I obtained data from online 
sources and through the interview questions.  The data that was collected online and through 
interviews is listed in Table 3.2. Upon completing the interviews and data collection, the district 
will be given a STEM “health” rating based on the point system in Table 3.3.  

































Per  Pupil Spending $15,000 or more 2  
$10,000-$14,999 1 
$10, 000 or less 0 
Professional Development Opportunities (annually) 40 hours or more 2 
25-49 hours 1 
25 hours or less 0 
Science, Makespace or Tech Lab Multiple Lab in Schools 2 
Shared Lab Space 1 
No Lab 0 
Allotted Time Spent on STEM Courses 500 minutes or more 2 
251-500 1 






 The point system categories are based on the tenets of NGSS writers’ components that 
create equity in science for students of color and girls. Analyzing the interview responses as well 
as the data collected in Table 3.2 and Table 3.3 can add quantitative detail to the phenomena 
being studied.  It was important that the analysis in this case study use multiple points of data, 
annotations of transcripts and follow up questions if need be. Merriam (2007), Yin (2009) and 
Creswell (2007) all agree the joint collection and analysis of data is essential in qualitative 
research.  The analysis of the data collected and coding will allow for deeper insight. Coding is 
one of the significant steps taken during analysis to organize and make sense of textual data 
(Basit, 2003). The idea of qualitative research is for the researcher to collect, code and analyze 
data in order to develop an in depth answer to their research (Merriam, 1998).  In order to 
increase the reliability of the data, interviews were coded and transcribed. Coding was done in 
two cycles. The first cycle was descriptive or topical, the second iteration included indexing and 
Table 3.3 (cont.)  
Participant  Category 
Instructional Coaches   Science Coaches 2 
ELA or Math Coaches 1 
No Coaches 0 
Enrichment and Specialty Courses 2 or more opportunities 2 
1 or more opportunities 1 
No opportunities 0 
STEM Community Partnerships 2 or more partnerships 2 
1 or more partnerships 1 
No partnerships 0 
Teacher Education  
Level 
Master’s Degree C/I or Similar 2 
Bachelor’s Degree in Science 1 
General K-8 Degree 0 
School’s Participation in Non-School STEM Events Participation in 2 or more events 2 
Participation in 1 or more 1 
No participation 0 
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grouping responses by themes. While I as the researcher have significant background knowledge 
on the phenomena being studied,  it was still critical that multiple cycles of coding were 
conducted in order to grasp the meanings of the participants responses (Campbell, Quincy, 
Osserman & Pederson, 2013). This allowed for a more comprehensive and subjective view of the 
data. Similar responses to the questions that were asked and  grouped together and responses 
form participants that had the same theme were also categorized.. 
Ethical Consideration and Credibility 
 While professional codes, federal regulations, and school requirements deal with social 
science research, ethical considerations were taken into account. This helped establish the 
necessary rigor, subjectivity and credibility of this research study to be accepted and hold value 
(Pearson, Albon, Huball, 2015).  In the following sections I identified potential ethical issues and 
how they were addressed in order to establish credibility of this study.  
Conducting ethical research. Through the protections established by the Institutional 
Review Board (IRB), this study complied with the human subjects’ protections mandated. Clear 
agreements were established through detailed communication with the participants about the 
process, confidentially, interview protocol,  and final findings being published. To ensure ethical 
research was conducted, the IRB application was submitted, and I communicated all rights for 
each participant in writing before the interview and verbally at the beginning of the interview.  
As noted on the IRB form, pseudonyms are used in Chapter 4.  The participant identify key was 






Evaluation Criteria and Quality  
     While the goal of the qualitative research is to develop quality and in-depth findings of the 
phenomena, the research is not for universals or generalizations to be constructed, but a part of 
the body of research on the topic that can create a comparison for other similar cases studied 
(Merriam, 1998). In order for this research to be considered to be of quality, validity and 
reliability must be established regardless of the human element. Stenbacka (2001) describes the 
notion of reliability as one of the quality concepts in qualitative research which "to be solved in 
order to claim a study as part of proper research".  In order for validity and reliability to be 
established, evaluation criterion was used. Gibson and Brown (2008) offers a critical framework 
that can be used by identifying: 
1. Missing facts 
2. Personal issues and principles relevant to the case 
3. Arguments to support and defend criteria for judgement of data 
4. Decision to resolve issues 
Kennedy (1979) states that the generalizations created should be made by the reader based on 
the facts presented by the researcher. This statement is a confirmation on the importance of 
subjectivity when reporting findings, allowing the reader to draw his or her own conclusions.  
To safeguard for that purpose,  I  maintained an unbiased and subjective demeanor throughout 
the interviews by having a certain level of redundancy and repetition during each interview.  
Data was collected and analyzed in order to ensure personal agendas were not being pursued. In 
addition to this, participants had an opportunity to remove, add to, or strike anything from the 
transcript prior to my findings being reported. Based on Patton (2001) suggestions, I also asked 
myself these questions prior to conducting the interviews:  
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1. What techniques and methods am I using to show integrity and increase validity and 
accuracy of the findings?  
2. What does my experience bring to the table and what are my qualifications to conduct 
this research?  
3. What assumptions do I have that may influence this study?  
This type of preliminary questioning helped establish validity and reliability and build the 
quality of the research conducted. I addition to the preliminary questions I asked myself,  I also 
implemented steps and questioning strategies by researchers such as Gibson (2008), Patton 
(2001) and Merriam (1998). Also by using the  “List of Strategies to Increase Validity in 
Qualitative Research Paradigm” by Bashir, Muhammad and Muhammad (2008) I increased the 
quality of my research. Finally, my case study had multiple points of data from multiple 
resources which helped improve the overall quality. .  Creswell (2000) research speaks to the 
importance of this component stating that using different data sources for information and 
examining evidence from multiple sources can be used to build coherent and justifiable themes 
for a case study.  
Reflexivity and Researcher’s Statement 
Reflexivity is the process of self-reflection of one’s biases, theoretical predisposition, 
preferences and acknowledgement of the inquirers place in setting, context and social 
phenomena (Kleinsasser, 2000). As stated previously, as the researcher I am the “primary 
instrument of data collection and analysis”, and therefore it is critical that my stance as a 
researcher include my biases and assumptions. This allows the reader to gain a better 
understanding of the findings and create their own generalizations and sensemaking of the study. 
Also, in order to  position the research study as considered objective, I  clearly state my own 
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experiences, beliefs and value throughout Chapter 4 and 5 which is strongly encouraged by 
MacBeth  (2001).  Merriam (1998) also suggests the researcher reference their own prior 
experiences and assumptions throughout the study in order to continually reflect. Additionally, 
the institution’s perspectives was taken into consideration and therefore the data requested was 
made within reason (Krathwohl & Smith, 2005).  
I have come to terms with the fact that I believe and have sometimes become frustrated 
with the lack of resources and opportunities in STEM  for students who live in lower 
socioeconomic environments and who are underrepresented in STEM professions. While I know 
this is a personal matter all efforts were made to adhere to the Evaluation and Criteria Quality 
section. This research study is part of my personal commitment as an educator to increase equity 
in STEM,  however I can’t rely on feelings to influence policy. As a current educator with a vast 
reach across my community, I consider my professional relationships, future work and student’s 
future to be of the utmost importance and know that the results of the study will be valued and 
seen in high regard. I acknowledge this expectation and use it as a foundational reason to make 
sure the study is as objective as humanly possible.  I am committed to adhering to the prescribed, 
practical, and ethical recommendations for developing a valid research study that will contribute 
to shifting systems and policies to increase equity in STEM for Black girls.  
Proposed Timeline 
Herrington, McKenney, Reeves, and Oliver (2007) explain that while most proposals 
have similar components, all must include a timeline. I created a timeline that had  me on track to 
defend my research in December of 2020. However, prior to the original start date of my 
interviews,  the COVID19 pandemic hit the United States and created a longer timeline for 
conducting interviews. I also amended my research to include principals and teachers after the 
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preliminary defense which extended the interview timeline as well.   I remained flexible and 
credit this to Merriam (1998) who spoke of the need to remain flexible when completing my 
research. Below is the final timeline that was followed: 
IRB Approval May 2020 
Preliminary oral exam/dissertation defense May 2020 
Data collection and analysis June-October 2020 
Drafts and revision of Chapter 4-5 October 2020-February 2021 
Final dissertation defense March 2021  
Summary 
This chapter described how I used qualitative research framework and the case study 
methodology to conduct my research. Using the conceptual framework of Critical Race Theory 
and Intersectionality Theory, I analyzed the systems and structural changes district level 
leadership took to move towards equity in STEM for Black girls. The information gathered may 












CHAPTER 4: FINDINGS BASED ON PARTICIPANT’S INTERVIEW  
Introduction 
This chapter presents an overview of the school district and the data that was collected 
and analyzed from District 504. It includes themes derived from the interviews with the 16 
participants. A profile of the school compared to the state average from the 2019 school report 
card is provided Table 4.1. As you can see from the table, per pupil spending is near the state 
average however much of this funding (over 70%) comes from the state or federal government.  
This is an interesting fact because in past years the state has been known not to fund school 
districts at 100%. It is also important to note that the number of Hispanic students is slightly over 
double of the state average and the number of White students is almost 40% less than the state 
average. The number of Black students in the district is close to the state average with a 5% 
difference, while Mixed-raced and Asian/Pacific Islander students account for about 5% of the 
district population. A final statistic to note is District 504 scored below the state average in 2018 
and 2019 on the science and math state assessments commonly referred to as ISA and PARCC 
respectively.  This is important to note for future reference and will be discussed in detail in the 
emergent themes sections on measuring success in STEM. It should be noted, there was no state 





Category District Average State Average 
Grade Levels K-8 N/A 
Per Pupil Operating  $11, 999 $13, 764 
Proportion of Local Property Tax Revenue 28.4% 66% 
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Tale 4.1 (cont.) 
 
Category District Average State Average 
Student Enrollment 11, 226 N/A 
African American Students 22.9% 16.7% 
Hispanic Students 62.5% 26.4% 
White Students 10% 47.6% 
Asian/Pacific Islanders Students 0.3% 5.1% 
Multi-Racial Students 4.2% 3.85 
Low Income Students 95% 48.8% 
2017-2018 Overall Science Scores 37% 51% 
2017-2018 Overall Math Scores 15.8% 31.5% 
2018-2019 Overall Science Scores 38% 49% 
2018-2019 Overall Math Score 
District Overview 
15% 32% 
District 504 is situated in a south suburb of Chicago and has 20 schools in its districts. 
Participants described the district as having a multifaceted student body and that the makeup of 
the school varies with elements of city, suburban, and rural environments. Dr. O’Neal, a district 
administrator stated this directly in her answer saying District 504 is “like an urban, suburban, 
rural community”. Other participants described it as “urban and suburban” , “very tight knit”, 
“socioeconomically diverse” and “culturally diverse”.  When asked to talk more about the 
community, Dr. Nathan, a district administrator, stated that unlike other communities she worked 
in, the majority of the teachers and staff lived in the community in which they taught.  Dr. 
O’Neal, further explained what she meant by stating that the city the school is in is “country” and 
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similar to places she has visited in the southern part of the United States and made it a point to 
say that the district also lacked resources she had available to her when she worked in Chicago. 
Dr. Paul, a district administrator, described the town as anomaly based on the fact that it was a 
mix of suburban, urban, and rural whereas most districts she has worked in are one or the other. 
Interestingly, the term diversity was mentioned quite a bit when describing the school district.  
However in Table 4.1 the data shows that there are three dominate groups that make up over 
95% of the 11,000 student population. When asked what was meant by diversity, one participant 
meant that within each group you have a range of socioeconomic statuses.  The city that District 
504 is in,  is 48% White, 30% Hispanic and 17.4% Black with a median income of 
approximately $62,000 per household (City Data, 2017). It should be noted that all students 
receive free breakfast and lunch.  It is my speculation that the differences between the city 
population by race and the district student enrollment is due to numerous variables including 
private and homeschooling options that some residents choose.  Other interesting contextual 
information include the fact that the city has never had a minority or female mayor and for the 
first time in the history of the city there is a woman Police Chief. Finally, while there are no 
physical boundaries, there are clearly neighborhoods that have majority white, Black, or 
Hispanic residents.  
Participant Overview 
Participants in the study included teachers, principals and district administrators. The 
Superintendent was not asked to be a participant. Participants work experience ranged from 9 
years to 26 years in the education field. Several participants had work experience outside of 
education. There were 14 interviews conducted with six district level administrators, one K-5 
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principal, one 6-8 principal and six teachers who taught in grades K-8th.  Table 4.2 provides more 























Dr. O’Neal Black Female District Administrator K-8 17 
 
Ms. Graham White Female District Administrator K-8 26 
 
Mrs. Douglas Black Female District Administrator K-8 20 
 
Mrs. Lax White Female District Administrator K-8 13 
 
Dr. Paul Black Female District Administrator K-8 19 
 
Mrs.  Shaw Black Female School Administrator 6-8 
 
9 
Ms.  Harper Multiracial Female School Administrator K-5 
 
22 
Ms. Ingram White Female Teacher 6-8 
 
16 













      













Note. Years of experience reflect the total number of years in education and not necessarily the 
number of years in the current position.  
 
It should be noted that there are 10 District Departments including the Superintendent’s 
position. Seven out of the ten departments are led by women and there are four Black female 
district administrators of which three have a direct connection to curriculum implementation. 
These three district administrators oversee curriculum development, resource allocation, hiring, 
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and professional development amongst other key areas that directly impact student opportunities 
and access to STEM.  
It is important to note and distinguish between systems, structures and structural changes. 
Systems refer to the K-12 education organization.. Structures are within systems. Finally, 
structural changes refer to what  K-12 educators have actually done and measured since the 
implementation of MISS. These would be considered policy changes as well. These changes 
replace the structures that are currently in place and therefore improve the overall systems.  
While the purpose of the study was to identify and analyze systems and structural changes 
implemented by district leadership that increase equity in STEM for Black girls, emergent 
themes arose that revealed the lack of systems in place for STEM overall.  I would be remiss if I 
did not pause here to provide the emergent themes prior to a deeper exploration of the 
information obtained for the purpose of the study. One of the first emergent themes to arise was 
centered around the varying definition of equity in STEM. The writers of NGSS emphasized that 
equity in STEM is making sure NGSS is accessible to all students. They goal of NGSS is to 
provide students regardless of race, gender, or socioeconomic circumstances with the 
opportunity to be successful in their science and engineering coursework (NGSS 2020). What I 
have gathered from the research is District 504 believes that accessibility is equity. While the 
terms such as accessibility, fairness, and opportunities were prevalent in participants’ definition 
of equity in STEM they do not have systems in place with components that show they are 
actively moving toward equity in STEM for Black girls. A second theme that arose was the 
differences of how success in STEM was measured. Administrators and teachers provided 
different ways to measure success in STEM, some were specific to math or science assessments, 
while others offered up the demographics in the STEM after school programs being equivalent to 
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the overall student body being a measure of success in STEM.  The final emergent theme was the 
different examples of biases given that participants believed hindered Black girls from 
participating and being successful in STEM.  The following section first looks at the baseline for 
measuring equity in STEM through components provided by NGSS as well as some implications 
for CRT and Intersectionality Theory. While we take a deeper look at both CRT and 
Intersectionality  in Chapter 5, a look at the emergent themes and their impact on the 
establishment of systems by District 504 is provided in the next section. 
Emergent Themes 
NGSS Definition of Equity in STEM 
While there has been an emergence in K-12 STEM education opportunities, there is no 
clear definition of what equity in STEM looks like in the District 504. Most equitable statements 
provided were specific to math or science coursework or classes and did not integrate all four 
components of STEM. For the purpose of this study I will use the NGSS framework as the model 
for STEM programs as it integrates both science, engineering and math standards. NGSS will 
serve as the baseline for critiquing the emergent themes discovered during this research study.   
NGSS writers have provided a comprehensive set of recommendations that help schools 
provide equitable opportunities sin STEM for disadvantaged students, racial or ethnic minority 
students, students with disabilities, English language learners, girls, students in alternative 
education programs, and gifted and talented students (NGSS, 2020). As it pertains to this study, 
the writers of NGSS believe that major race and ethnic groups to be successful in STEM the 
following components must be in place: 
1. Culturally relevant pedagogy 
2. Community Involvement and Social Activism 
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3. Multiple representation and multimodal experiences 
4. School Support Systems including role models and mentor of similar racial or ethnic 
background 
These systems components directly reflect what some of the district administrators 
responsibilities are and some of the categories in the overall STEM health of the district. For 
example culturally relevant pedagogy could be embedded into the professional development 
training that teachers receive. The professional development that should be offered is critical to 
moving away from previous instructional practices that do not increase Black girls interest in 
STEM. Community involvement and social activism is at the forefront in our society and District 
504 has some systems in place that positively contribute to these areas. They have annual events 
in the community that help raise funds to give to teachers to purchase resources and add 
enrichment activities to their instruction. District 504 also adopted a new system that supports 
social activism ideology.  They adopted restorative practices as a means to counter the impact of 
the Zero Tolerance Policy, a policy that disregarded any reasoning or excuses for expelling 
students for certain infractions which typically seem to over discipline Black boys. Senate Bill 
100, a state mandate law, was a measure to reverse the impact of Zero Tolerance policies and as 
a means to meet the requirements of the law, District 504 implemented a restorative justice 
system. While this helped keep more Black male students from being suspended or expelled at 
higher rates than their white peers, it was a systematic change that impacted the culture of the 
school, not necessarily the academics. Similarly, the final components,  multiple representation, 
multi-modal experiences, and mentoring programs are a direct task of some of the participants 
interviewed.  It would be expected that change would start with them. All of the previous 
components listed correlate to the overall STEM health of the district. 
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With regards to girls and building their capabilities, affinity and confidence to be successful in 
STEM, the writers of NGSS suggest the following: 
1. Instructional strategies to increase girl’s science achievement and their intention to 
continue studies in science 
2. Promotion of images of successful females in science 
3. Classroom and schools’ organizational structures that benefit girls in science (e.g. after 
school clubs, summer camps, and mentoring programs) 
As the previous components were related to the overall STEM health, these are as well. 
Instructional strategies should be implemented across the district and the only way to do this is to 
first provide professional development on what those strategies are. Students are in school 6-8 
hours per day, the fact that most of this time is dedicated to Reading and Math in K-5 with a 
minor increase in 6-8, it is more imperative that the instructional strategies used by teachers of 
STEM be intentional and promote successful images of females of all race groups in STEM for 
all students. This does not necessarily have to take place in the classroom. Systems should be in 
place to ensure that there is equity in representation throughout the building. Under this idea, all 
students will see the contributions made by females and help reduce biases often construed 
through systematic instructional strategies and imagery that perpetuate the idea that those 
successful in STEM are typically white males. Finally mentoring is mentioned again as well as 
after school programs. Once again, I must point out offering these programs is a good start but 
actually putting the financial backing and logistics behind recruiting Black girls must be in place 
in order to see an increase of Black girls participating in STEM. The following section analyzes 
the problematic situations that arise because of the roadblocks caused by the emergent themes 




The following table illustrates the definition of equity provided by the participants.  
Table 4.3 
  
Definition of Equity 
 







Equity in STEM should be based on age, gender and 
culture. 
 
Dr. O’Neal District 
Administrator 
Equity in STEM would be providing students with 
what they need based on where they’re starting, in 
regard to access instruction, resources, exposure 
centered around STEM. 
 
Ms. Graham District 
Administrator 
Equity in STEM means making sure all students 
have opportunity to be exposed to STEM 
components.  
 
Mrs. Douglas District 
Administrator 
Equity in STEM is about creating an environment in 
which all students can be successful.  
 
Mrs. Lax District 
Administrator 
Equity is not necessarily equal. It is giving each 
individual child what they need using a hands on 
approach. 
 
Dr. Paul District 
Administrator 
Equitable access to opportunities.  
 
 




It’s a great opportunity to focus on something else, 
to give kids insight into something else, to show 
them other opportunities.  
 
Ms.  Harper School 
Administrator 
Equity involves equal access to educational 
opportunities, and in some cases that means 
heightened access to makeup for lack of access for a 
long time.  
 
Ms. Ingram 6-8 
Teacher 
Having the ability and equipment available to 
everyone regardless of age, gender, or race or even 
socioeconomic status. Everyone is able to 





Table 4.3 (cont.) 
 
Participant Position Equity Statement 
   
Mrs. Beach K-5 
Teacher 
It’s about exposure and allowing people of all 
socioeconomic status, races, and religions to real 







A friend is in STEM. She has a career in chemistry. 
There have been no initiatives (in the last 2 years) to 
increase equity in STEM for Black girls.  
 
Mrs. Slick 6-8 
Teacher 
No matter where you are, no matter what you are 
teaching, you’re able to implement STEM in an 
effective way.  
 
Mrs. Meyers K-5 
Teacher 
Equity means providing all students with the same 
curriculum and then adjusting it according to where 
they are. 
 
Mrs. Beach K-5 
Teacher 
Access to things, simple toys.  
 
Definition of Equity in STEM (Administrators). Compared to the components that 
NGSS list to create equity STEM,  the definitions provided by the participants missed the mark. 
Examining the definition provided by Administrators we see that they give vague definitions that 
spoke to creating environments and opportunities for students. This coincides with the purpose of 
NGSS in theory but not in practice. While their definitions were similar, there is an absence of a  
comprehensive definition and the components that are provided by NGSS to help 
underrepresented groups and Black girls be successful in STEM. One Administrator talks about 
meeting students where they are. This is an interesting statement because there is no true test of 
STEM ability or aptitude. One Administrator described the need for heightened access however 
there is no proof that the district has taken additional steps to increase interest in STEM for any 
student. As a result of the ambiguous definition, the dominant narrative of who participates in 
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STEM program continues to be maintained. This is problematic and can lead to bias in STEM 
practices, instruction, resources purchased and opportunities. Accepting these indistinct 
definitions of equity in STEM hinder the progress of Black girls in STEM. The majority of 
participants moved in stride with a politically correct answer. In hindsight, a follow up question 
could have been “How is your definition of equity transferred to classroom practices?”. This 
could have deepened the conversation with the people who could essentially define equity in 
STEM for the district.  first provide a universal definition that can be used to create goals that 
lead to more equitable outcomes. Other commonalities in the equity statements provided by 
Administrators were phrases that included words such as “access”, “all students”, “exposure”, 
“opportunities”,  and based on the practices of the district, access is where it stops for Black 
girls. Only one Administrator mentioned gender in their definition and no Administrator 
mentioned race. With regards to having multi-modal experiences as found in in the 
recommendations of NGSS, only 
One administrator mentioned that equity in STEM also included hands on opportunities. 
This is a critical component to maintaining the interest of Black girls in STEM. One in-depth 
hands on activity, lab, or STEM experiment could change the outcome of a Black girl’s 
accomplishments in STEM. Of the many components to build systems to improve equity in 
STEM, a working definition understood by all is foundational.  The goal of the creating a 
universal definition is to provide one reference in which the district builds out tangible and 
measured opportunities in STEM for all students.  This responsibility rests on the shoulders of 
district level administrators.  
Defining Equity in STEM (Teachers). Teachers definitions of equity in STEM provided 
more definitive examples of who should benefit from equity in STEM and who should have 
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access. Each teacher spoke to their personal experience with STEM in their school but was not 
sure what STEM looked like in other schools.  Overall their definitions stated that regardless of 
demographics, all students need to be exposed to STEM. While it was not blatantly stated it was 
implied that those who needed the “heightened access” were students from traditionally 
underrepresented groups.  Ms. Engles, a K-5 teacher, mentioned having a personal friend who is 
a Black female scientist but does not directly say how it helps define equity in STEM for District 
504. It was not stated if this friend had ever visited the school, it should be noted that she could 
serve as an ongoing mentor which is one component of culturally responsive teaching. When 
directly asked about culturally responsive teaching and the need for more Black teachers in the 
classroom, some teachers did agree that more people of color as teachers would be beneficial to 
creating equity in STEM.  Similar to Administrators, having images of underrepresented groups 
in the curriculum and mentoring programs was not mentioned by teachers either as part of the 
definition of equity in STEM.    
Measuring Success in STEM 
Similar to the definition of equity in STEM, the second theme had varying answers as 
well.  When participants were asked how they measure success in STEM, an array of answers 
were given.  As noted in Chapter 1, many educators interchange STEM with science. This is to 
the disadvantage of all students. STEM is not just science, it is an integrated approach in 
instruction, resources and pedagogy. However, often too many times, administrators and teachers 
view the science class to be where STEM is taught. To the disadvantage of students in District 
504, there is no universal STEM assessment. Even with the after school programs there is no 
measure or assessment given. Due to a cut in funding, students no longer are able to compete in 
the University of Illinois annual competition. This could have been used as a measure of success 
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of the STEM program. Unfortunately the bare minimum of having the program and having 
students participate has been viewed as success and this cut in funding has only gone noticed by 
the teachers of the program. Other ideas of success included collecting and analyzing data on the 
Illinois Science Assessment and the annual PARCC math assessment as stated before.  Even in 
combination, neither of these assessments are true measures of STEM success because they are 
computer based, test individual subjects, void of three dimensional learning and still primarily 
multiple choice type questions. This is not the three dimensional idea of assessing a student’s 
knowledge in STEM as the NGSS writers planned when creating the new standards.  Other 
examples that were provided were more qualitative. Dr. O’Neal, a district administrator stated 
“You ask the kids what coding was and every kid in junior high knew what it was? That might 
be success. If you asked the kids to define  STEM, or name careers in each respective area, that 
would be a success.” Other Administrators mentioned  analyzing formative and summative 
assessments, Bright Byte data, incorporating rubrics, and teacher feedback as well as 
collaboration as ways to measure success in STEM. Mrs. Shaw, a school administrator was the 
only participant that plainly stated  that there was no true measurement in STEM except for the 
success of the after school STEM programs. Conversely, there is no district STEM assessment in 
the after school program to measure success, just a broad idea of who participates.  No 
quantitative data, including demographics or breakdown of which school have STEM programs 
was provided. Below are more detailed excerpts on how some participants believe success in 
STEM is measured. The first one is provided by Mrs. Meyers, a K-5 teacher: 
Our Type One is our school-wide assessment, Type One assessment. And we’re all 
involved in the Type One assessment and it’s based on our Star 360 scores, which is 
whatever the school uses as their benchmark. We happen to use Star 360. And then the 
principal writes a goal, a school-wide goal, like say 40% of our third through fifth graders 
will achieve 20 scaled scores by the middle of the year benchmark. And then, that’s the 




While Mrs. Meyers believes this to be an adequate measure of success, Type One Assessments 
are in English Language Arts and Math only. None of these tests measure STEM.  One reason 
she may feel it is a good measure is because her school had over double the percentage of 
students  meet or exceed the standards compared to the district and one percent higher than the 
state average on the math assessment in 2019. This is good for her school and I can understand 
why she would believe it was a measure of success, however the idea that success in math is 
success in STEM is misleading.   In addition to this, the goal set for the district wide math 
assessment is set by the principal and is based on the beginning of the year benchmark test. It is 
also made in collaboration with the Assistant Superintendent of Curriculum. One administrator 
suggested that this is extremely subjective way to set goals. This administrator stated that if the 
Assistant Superintendent favored you, you would most likely receive a manageable or reasonable 
goal and if not, the goal might be difficult to reach or be biased. This system of goal setting for 
district wide assessments completely neglects assessing STEM and could also be discriminatory 
in measuring student growth because of principal/Assistant Superintendent relationship.  The 
next example reflects a more qualitative approach to assessing student success in STEM provide 
by Ms. Engles, a K-5 teacher:  
So, this is one of the questions I feel like I’m going to answer totally wrong because I’m 
not, I am not a data person. Data isn’t my, isn’t where my heart is. For me, an 
understanding is when my students can explain their thinking or the process of what 
they’re doing, those kinds of things, when they have an understanding of what it is 
they’re doing or why they’re doing it, that to me shows a lot more than data. 
 
Ms. Engles like some other participants did not hesitate to say she was not a data person. 
However, in order to move the equity needle, all educators have to consider data. Data should 
drive both curriculum and professional development. The stance that “this is not my lane” or not 
my “thing” can create a snowball effect. What happens when no teacher takes on the task of 
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collecting and analyzing data? While administrators control the overall curriculum and resource 
allocation, teachers have to implement them with fidelity. How can we know the curriculum or 
resources are suitable and valuable if no data is collected? This is s systemic problem.  If 
teachers are not comfortable with analyzing data how do they know that instruction is having an 
impact on student achievement? Not only is this disadvantageous overall, it is further 
condemning to Black girls due to the lack of intersectional data collected and lack of district 
wide assessment in STEM as mentioned with Mrs. Meyers.  Quantitative data should be the 
driving force behind decisions to reach equity in STEM for not just Black girls but all students. 
Analyzing data is everyone responsibility. The next excerpt provided by Ms. Ingram, a 6th-8th 
grade teacher highlights the use of qualitative data as a measure of success in STEM:  
I consider myself successful if the kids go on to seventh grade and they’re excited about 
having science class, because I want to have them continue to enjoy it. Because there are 
some obstacles, vocabulary is a big thing in STEM. And they kind of stumped a little 
about that. So if they found that excitement, they will start moving forward. So data wise, 
as far as success goes, we have like their grades. And I don’t really like to look at grades 
as a term of success because they usually just measure did I get my homework done. Was 
I able to complete a test? And given the home environment that some of the kids come 
from, they don’t always have an ability to be able to do their homework or study for it. 
 
While student interest is one way to measure success in any program or class, it is not the best 
way. The teacher mentions vocabulary as being an obstacle that students have to overcome. This 
is a low level obstacle on the depth of knowledge chart. Definitions are important but it being 
one of the obstacles mentioned for students shows just how much further the STEM programs 
need to grow in terms of student engagement and experience with multimodal learning 
opportunities that lend themselves to NGSS components provided.  The fact that there is not a 
district wide STEM assessment or even district wide science assessment means one teacher 
could be teaching with higher rigor, more engaging and challenging work as well as different 
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vocabulary compared to a colleague. Also, measuring student’s excitement does not equate to 
success in the next grade if they are not privy to the NGSS components for equity in STEM.  
The sampling of excerpts above demonstrates the flaw in not having a universal 
definition of equity in STEM nor a way to universally measure it.   Regrettably, none of the 
samples provided adequately measure STEM. This creates another roadblock for moving the 
equity needle in STEM for Black girls. While some participants did state that they believed in 
moving beyond measuring success with individual data and the need to create a systematic 
approach,  these systems are not in place. Administrators had some pieces of ideas and visions 
for components if taken all together could provide a universal assessment in STEM. 
 Dr. Paul, a district administrator, suggested looking at the number of diverse students in 
programs and measuring the percentage of change and setting goals to increase Black girls’ 
interest in STEM over time was one way to measure success in STEM. This is a suggestion but 
can lead to a true system of collecting data on students who participate in after school STEM 
programs. This is a critical system component because she believed the middle to high school 
years is where Black girls interest starts to lag. Mrs. Douglas, a district administrator mentioned 
the integration and implementation for science notebooks from K-8th grade, however no teacher 
mentioned the use of these that were interviewed, Mrs. Douglas added to her statement saying, 
“We’re venturing into monitoring the data by use of a digital as well as a hard copy science 
notebook so that we’re using a portfolio style of ensuring that those performance tasks are 
documented on a regular basis from kindergarten through eighth grade”. Both teachers and 
administrators mentioned including ongoing feedback from teachers and parents with the 
thoughts of it contributing to greater success in STEM for all students.  Collecting and analyzing 
feedback from student and parent surveys could unlock doors to creating a more culturally 
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relevant STEM assessments. Based on the answers provided and how STEM success is 
measured, a system with the before mentioned components in it would be a good start for the 
school. These suggestions could be used to account for student enrollment, achievement, and 
growth in STEM. 
Biases 
The final emergent theme that will be discussed is biases that prevent Black girls from 
participating in STEM. Biases play a role in K-12 education and can create barriers for Black 
girls pursuing STEM (Darling, 2010). Biases have to be addressed in order to build authentic 
systems aimed at helping Black girls in STEM. Due to teachers own inherent biases, micro-
aggressive behaviors can arise and manifest in day to day instruction as well as in teacher 
decisions about what students should or should not be considered for STEM enrichment. Table 
4.4 provides a summary of participants responses on biases that prevent Black girls from 
participating in STEM. 
Table 4.4 
 
Biases preventing Black Girls from participating in STEM 
 







• Based on social constructs today, such as Black Lives 
Matter, teachers may be more cognizant of their own biases  
• Lack of role models 
• Historical lack of exposure and access to STEM 







• Societal biases again women.  
• When you think of a scientist you think of a crazy haired 
white man.  







Table 4.4 (cont.)   
 
Biases Descriptive Statements 
Other • More barriers than bias. Enthusiasm  and promotion for 
STEM programs depends on teacher and building.  
• Lack of transportation 
• Kids of color want to be what they see (i.e. athletes, 
entertainers) 
• Supplies and access (post COVID-19) 
• Balance the curriculum so there is enough time for hands on 
training 
• Parents are scared of math and science 
• Financial situation 
• Teacher bias 
• Lack of facilities and space to do science experiments 
• Lack of exposure to STEM in elementary grades  
• Lack of time 
• Lack of knowledge by parents 
 
     
From the participants responses, we can see that not many gave credence to race or 
gender stereotypes, yet no one could provide actual data on how many Black girls are 
participating in STEM programs.   These responses evoke the ideas of the Intersectionality 
Theory that Black girls face a double bind that is often ignored. Most participants stated Black 
girls face biases because they are Black or female. It was either gender or race. When educators 
only identify gender as a bias and not gender and race, the idea of “colorblindness”, or not seeing 
color when they look at students is present. This is a disadvantage of  liberalism as identified in 
CRT.  Pretending that all students are the same is a diversion from addressing the fact that race 
matters in building equitable systems. An example of how colorblindness shows up in STEM is 
when school systems believe that having a program accessible to all is equity. This ideology was 
apparent in one of the participants responses. When asked if she thought any biases prevented 
Black girls from participating in STEM, she replied, “I would have to say, I don’t think so. I 
mean, in my mind, I think everyone can do whatever they want to do. If they want to pursue that 
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field, they should be able to.”  Being “able to” is an overt phrase that ignores the biases Black 
girls face. Once again, this idea of STEM opportunities being available to all is not enough to 
increase the number of Black girls actually participating in STEM. This colorblind sentiment of 
all students being able to pursue STEM is ideal, however if systems to improve equity in STEM 
are not in place and opportunities are simply provided, the system will stay the way it is. There 
was one participant who spoke of race and gender being a barrier for Black girls in STEM based 
on her own personal experience. She stated that she had been questioned about her occupation in 
the past as a science educator because of their skin color and gender. This is not surprising as it 
seems to be an anomaly for Black women to have STEM careers or be STEM educators. I have 
often been mistaken for the P.E. teacher or Security Guard when I would inform people I worked 
at a high school.  
Intersectionality and Biases. The statements provided to describe the biases Black girls 
face in STEM can be placed in  two major categories of race or gender (Hill, Corbett & St. Rose, 
2010). This re-emphasizes the Intersectionality Theory and the impact it has on Black girls 
gaining access and equity in STEM. Intersectionality can serve as a theoretical lens and also as a 
methodological framework. Using it as a tool, we can cite evidence that the biases listed in Table 
4.3 fall into three classifications. Stereotype threat is one of the first forms of evidence, as stated 
by several participants “societal” and “teacher” biases account for some reluctance in Black girls 
participating in STEM. Statements like “minorities don’t do STEM”, are stereotypes that prevent 
Black girls from receiving equitable opportunities in STEM as well. Another classification of the 
biases listed would be the institutional variables. Each school level of programming varied based 
on teacher buy in and building support.  The varying definition of equity in STEM, the various 
level of teacher involvement and motivation, as well as STEM program variation lead to 
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additional roadblocks for Black girls. Table 4.3 also shows the fact that many participants 
believe the lack of role models is a bias that prevents Black girls from receiving equitable STEM 
experiences. Statements such as “Kids want to be what they see”, “lack of role models” and the 
idea of a STEM professional being “a crazy haired white man” is clear evidence that support 
proponents of Intersectionality Theory in the fact that mentoring programs and representation 
within the school setting is necessary to change the narrative.  
 It is important to mention here that many of the  biases that were given could be 
diminished if structural systems were in place. Pointing back to the NGSS requirements for 
minorities and girls in STEM, mentoring programs, inclusivity in classroom instruction, 
curriculum and community partnerships as well as creating a success rating system would help 
counter biases.  Overall, the biases need to be addressed because they are clearly a preventive 
mechanism that hinder reaching equity in STEM for Black girls. Finally, not addressing the 
double bind that Black girls face must be part of the conversation in order to build authentic 
systems. Biases along with the other themes must be addressed. This will help create sustainable 
solutions to increase equity for Black girls’ access, participation, and success in STEM. Further 
insight on how this can be done is provided in Chapter 5.  
STEM Health and the they Systems that Impact Equity and STEM 
Overall STEM Health 
Prior to examining the structural changes and systems in place to provide equity in 
STEM, an analysis of the overall health in STEM  for District 504 is summarized in Table 4.5. 
The total number of points possible was 18. The district scored a 6/18 or 33%. The categories are 







Qualitative Data that Leads to Equity in STEM 
 





Per  Pupil Spending $15,000 or more 2 
$10,000-$14,999 1 
$10, 000 or less 0 






40 hours or more 2 
25-49 hours 1 
25 hours or less 0 
0 2 Culturally Relevant Pedagogy 
Science, Makespace or 
Tech Lab 
Multiple Lab in 
Schools 2 
Shared Lab Space 1 
No Lab 0 
0 2 Multimodal Experience 
Allotted Time Spent on 
STEM Courses 
500 minutes or more 
2 
251-500 1 
250 or less 0 
1 2 Instructional Strategies 
Instructional Coaches  STEM or Science 
Coaches 2 
ELA or Math 
Coaches 1 
No Coaches 0  
1 2 Instructional Strategies 
Enrichment and 
Specialty Courses 
2 or more 
opportunities 2 
1 or more 
opportunities 1 
No opportunities 0 
 






2 or more 
partnerships 2 
1 or more 
partnerships 1 
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Table 4.5 (cont.)     





Teacher Education  
Level 
Master’s Degree C/I 
or Similar 2 
Bachelor’s Degree 
in Science 1 
General K-8 Degree 
0 
0* 2 School Support System 





in Non-School STEM 
Events 
Participation in 2 or 
more events 2 
Participation in 1 or 
more 1 
No participation 0 
1 2 Community Involvement 
 
 Based on the overall STEM health of the district, it is clear that systems need to 
be developed.  Using these components of NGSS to analyze the district’s system-wide STEM 
health, it is evident that several systems are defective.  Two categories that stood out are were 
professional development and equitable and science, Makerspace or STEM labs. These are two 
major categories that influence student’s day to day experiences with STEM. It should also be 
noted that the while the district does have Instructional Coaches, they are under the direction of 
the math or language arts Coordinator and do not necessarily provide services in the science 
classroom and only two out of the fourteen participants hold a science degree.  Finally, 
community partnerships and opportunities outside of the district are few and far between and 
heavily rely on individual teachers’ passion, efforts, and diligence. Each area is discussed in 
greater detail in the remainder of this Chapter. One of the purposes of this research was to 
provide District 504 and other districts with this data analysis in order for them to identify areas 
that need systematic changes to create impactful solutions.  By creating a researched based and 
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sustainable solution to improving in each category, movement toward more equitable practices 
for Black girls in STEM can be begin.  
Systems and Structures Needed to Provide Equity in STEM for Black Girls 
After identifying emergent themes as well as the overall STEM health of the district, the 
remainder of this Chapter will provide information obtained about the systems and components 
that lead toward equity in STEM overall and for Black girls.  As mentioned in the prior section, 
there are many insufficiencies in the systems. After reporting on the data found in each one, 
Chapter 5 will provide a more detailed approach to addressing each system and the implications 
of CRT and Intersectionality Theory.  
  Based on the writers of NGSS formula for success in STEM, several emergent structures 
and systems must be in place for Black girls to be successful in STEM. First, there must be 
culturally relevant prescribed opportunities and enrichment opportunities that provide quality 
access to STEM for Black girls. Next educators’ knowledge, disposition and must include 
multimodal experiences and professional development that increase girl’s access to STEM. 
Additionally, professional development should include training on culturally responsive teaching 
Culturally responsive teaching moves beyond having Black teachers in classrooms. Another 
system that must be in place is mentorship and partnerships. Both mentorship and partnerships 
help provide multiple representation of STEM professionals and multimodal experiences for 
Black girls. Finally curriculum and instruction must include culturally relevant pedagogy and 
resources. The following paragraphs examines these systems and their alignment to the NGSS 





Prescribed and Enrichment Opportunities in STEM 
The following section describes the mandatory STEM related classes and STEM 
enrichment opportunities for students by grade.  Student’s grade level determines the amount of 
time students spent in math and science classes.  Science is taught every six weeks for a three 
week duration in K-5. There is a 120 minute block of time where students are engaged in one 
science unit over the course of three weeks. Math is taught daily in K-5 and there are enrichment 
opportunities in STEM offered through the after school robotics or STEM club for students in 
3rd-5th grade. In middle school, science is taught every other week and math is taught daily for 80 
minutes.  Depending on the middle school (there are four total) science is taught every other day 
or every other week for an 80 minute block. Currently, due to COVID19 and students being in an 
eLearning environment full time science and math class have been reduced to 50 minutes every 
other day.  Most teachers interviewed stated they are trying to continue the hands on activities in 
science class by having students purchase or use materials that are commonly found around the 
house. This has been an issue because what families can afford vary from student to study.  
The after school enrichment opportunities in STEM for middle school students are also 
robotics or STEM club. These are the only two STEM after school programs offered by the 
district. Students in 3rd-8th grade can also become Techsperts. Techsperts was mentioned by Ms. 
Graham, a district administrator. She is the only participant that mentioned this as an additional 
STEM opportunity for students.  She  explained that Techsperts are students in 3rd-8th grade who 
assist teachers within their classroom and school with simple technology issues they may 
experience with district provided devices. She also  stated that students become Techsperts 
through the recommendation and  support of teachers and that the district needs teachers to be 
active in promoting Techsperts or it just falls to the wayside. She also stated that she sees girls 
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participating as Techsperts throughout the district and that they seem to be excited to be one. 
Prior to COVID19 shutting in person learning down, she had just met with a group that had girls 
and boys and remembered one Black girl standing out because of her excitement of being a 
Techspert. While she is not the only Black girl that was ready to be a Techspert, she displayed a 
different level of excitement about it compared to her peers.  
Please note, there is not a STEM course in any school that reaches all students and 
parents must pick up their child if they participate in after school STEM programs.  Also, while 
all students take math and science courses in the district, which are considered to be STEM 
related by the participants, they are not a true measure of STEM success. Participants responses 
and references to science teachers being responsible for STEM instruction is confirmed based on 
their responses that stated individual science and math assessments can gauge success in STEM.   
Enrichment Demographics. There were a variety of answers when participants were 
asked if there were demographic differences in participants in STEM enrichment programs 
compared to the demographics of the students across the entire school district.  Dr. Nathan, a 
district administrator stated that there were “absolutely” differences in the percentage of Black 
girls enrolled in STEM enrichment compared to the percentage of Black girls in the district. This 
is based on her knowledge of seeing students at the different events held by the district related to 
STEM and not an actual analysis of student participant data in STEM enrichment programs. Ms. 
Harper, a school administrator said “Not in my school” when asked if there was a difference in 
STEM enrichment enrollment compared to the overall student body. To her best knowledge the 
students in her after school STEM programs have a direct correlation to her overall student body. 
For example, 73% of the students in the school are Hispanic, she believes that three out of every 
four students in the program are in fact Hispanic.  Mrs. Shaw, a school administrator, added that 
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the enrichment programs “were a start” and Mrs. Lax, a district administrator, stated while it is 
free to join, if a student does not have transportation to get home after school, they can’t 
participate because the district does not provide transportation. Mrs. Slick, a 6th-8th grade teacher 
stated that she did remember the clubs being diverse, but she did not know the specifics and that 
she tries to focus on girls because she finds that they hate science and consider it a “boy thing”. 
She also stated that girls often think scientists are men wearing lab coats, so she fights for all 
girls to be more active in STEM. Ms. Harper, a school administrator,  went on to say that when 
students attend STEM events hosted by community groups there is a disproportionate number of 
white students to Black students. She also stated that there was a time when she personally 
witnessed a Black girl excel at a robotics competition and wondered why she had to be labeled as 
an exception because she was a Black girl who could do STEM,  verses just being a successful 
student in STEM. The answer is clear, it is not expected or “normal” for Black girls to be 
persistent in STEM in the K-8 world. While others were not fully aware of the demographics of 
the club, many alluded to the recruitment possibly being biased. This is  based on the fact that 
some students are not made aware or may have trouble filling out the forms and getting parent 
permission to be a part of the programs. Ms. Ingram, a 6th-8th grade teacher acknowledged the 
problem with the recruitment system. She said: 
In order to participate in those programs [after school STEM], students have to fill out 
applications and they have to meet certain standards. Like they have to get parents’ 
signatures and teacher recommendations. Unfortunately that system doesn’t always work, 
especially with the students who are in our special education program, because they don’t 
always pay attention to deadlines and filling out paperwork and stuff like that. So we’re 
trying to be better, but there’s a long way that needs to go. 
 
Similar to Mrs. Graham (district administrator), and Mrs. Ingram (6th-8th grade teacher), 
Mrs. Douglas, district administrator also mentioned the importance of teacher support in 
recruiting students for STEM enrichment: 
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Is it a flyer that’s just going to be on the wall and say, if you’re interested in STEM club 
come to a classroom number four at 2:00 pm? Or is it that you’re going class to class to 
recruit and making personal invitations to students, inviting them to join the STEM club 
and letting them know the types of things and projects that they will do? 
 
 It is clear that efforts to recruit Black girls are not universal and can heavily rely on 
principal and teacher efforts. This is an unfortunate misstep and confirms that equity in STEM is 
not at the forefront of District 504 not just for Black girls but for students overall. 
Individual STEM Enrichment Efforts. There were some anomalies that came to light 
when discussing STEM enrichment opportunities. While not systematic they provide hope that if 
given the personnel, funding and time they could be developed into systems that increase equity 
in STEM  for all students and Black girls. The first opportunity that was discussed was STEAM 
Up. This is a  STEM  enrichment opportunity is offered during the summer.   According to Mrs. 
Douglas, a district administrator,  during the summer break, students have a time to expand their 
STEM knowledge in this program.  STEAM Up is a six week program in the summer that is 
offered to students who need to improve on the statewide test in either ELA, Math or both. 
Students spend half the day in school learning about a STEM topic through integrated curriculum 
that combines English Language Arts and STEM. Some topics have included robotics, bridges, 
rollercoasters and prosthetics. The shortcomings of this program is that it is first offered to 
students who have deficiencies in math or language arts based on standardized tests and is not 
offered to all students. It would be ideal for District 504 to find ways to offer it to all students 
through a targeted recruitment effort.  
One other participant response that stood out as it pertains to STEM enrichment was from  
Mrs. Beach, a K-5 teacher whose  efforts to create intra-district STEM opportunities go beyond 
what the written curriculum states. She created an intra-district program for students from two 
schools to design an earthquake proof building. They did this during their science class time. 
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Mrs. Beach says that students tested the co-design building and was able to share this virtually,  
expanded their knowledge about engineering and natural disasters and thought it was a great 
opportunity.  Mrs. Beach said she also creates more STEM enrichment opportunities by seeking 
out community support with local park districts. She states there have been field trips and that 
some organizations allow you to borrow items such as rock sets and other kits.  
Enrichment from community members, organizations, and local businesses were 
mentioned by some other participants as well.  Ms. Ingram, a 6th-8th grade teacher efforts also 
stood out. She stated that she became a “nonstop” advertiser with students and community 
members in order to get all students involved in STEM. She said that the more students hear 
about something, the more they are apt to show up. Mrs. Shaw, a school administrator discussed 
how after establishing foundational pieces it is important that she brings in minority professional 
guests so students can see a variety of people in STEM. She has personally reached out to her 
network in order to find minority professionals to come and speak and work with her students. I 
don’t think the power of networking and utilizing what I call our “inner circle” is appreciated 
beyond our colleagues who are in the same space as us. If District 504 used  Mrs. Shaw’s 
personal work ethic as an example and reached out to their personal network and organizations 
such as Chamber of Commerce, NAACP, Big Brothers/Big Sisters, etc. additional enrichment 
opportunities could be provided.  Ms. Graham, a district administrator, added that on a district 
wide basis the middle school STEM fair is consistent and there is additional tech support for this 
and community organizations involved. However, after the initial interviews were conducted, I 
gained knowledge that only 8th grade students will participate in the STEM fair starting in 2021 
and the district no longer participates in the University of Illinois Robotics competition due to 
budget cuts.  
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Ms. Ingram, a 6th-8th grade teacher, discussed previous partnerships with University of 
Illinois and the company Northrop Grumman. Northrop Grumman provided a grant for Ms. 
Ingram to purchase  materials, she purchased a class set of Vernier probes  and sensors and 
shared them throughout the building.  At one point she also raised money for five iPads but due 
to the lack of tech support the iPads were removed because they were no longer supported by the 
district. In the case of the  University of Illinois extension, they specifically provided additional 
robots to increase the number of students who are able to participate in the robotics programs at 
the participating schools.  
The individual efforts to create more STEM enrichment opportunities is another example 
of how variability at individual schools’ impact Black girls opportunities and exposure to STEM.  
While important, these efforts are not strategic and do not target a specific demographic. These 
are short term fixes to a problem and not long term solutions. STEM opportunities can’t be based 
on teacher’s passion and efforts solely with little to no support from the school or district.  In 
addition to the variability in programs offered,  there was no longitudinal data provided on who 
is participating in STEM Enrichment programs nor how recruitment works at each school 
beyond the club sponsor soliciting students. In order to find the actual number of students 
enrolled and to analyze demographics, each STEM enrichment teacher would have to be 
contacted and asked for participant demographics and there is no guarantee they have kept 
accurate records because it has not been required. Without district wide data to analyze, there is 
no way to measure quantitatively how Black girls are being presented with STEM opportunities 
or participating in prescribed or STEM enrichment programs. This is a massive deficit in the 
systems that create equity in STEM and should be addressed from a district level perspective.  
Educator Knowledge, Disposition and Preparation 
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The knowledge, disposition and preparation of teachers is critical to Black girls being 
successful overall in school and specifically in STEM. Farinde and Lewis (2012) point to the 
importance of teacher’s “getting it right” and making sure Black girls are encouraged to participate 
in STEM. This section contains several participants’ thoughts on the knowledge, disposition and 
preparation of teachers who instruct STEM related courses or lead the after school STEM 
programs at their respective schools. 
Teacher Disposition. One participant who stood out was Dr. Paul, a district administrator. 
She noted that educator’s disposition and their ability to self-reflect is critical to identifying their 
own beliefs about Black girls’ ability to be successful in STEM. She continued on stating,  
I think some of our cultural proficiency work needs to be expanded to really help teachers 
to identify their own bias and be able to move past that bias, because it may not even be 
biased towards the culture or a student or a type of student. It may be their [teachers] own 
insecurities with [teaching] science or math. 
 
This type of thinking is not outside of the norm. I have heard educators over the years 
speak to how they could “never” teach math or science. There is a bias that teaching science is 
hard and makes it more complex to find educators willing to teach these subjects. Knowing this, 
teachers see adding cultural proficiency to their core knowledge as more laborious work. The 
idea that many educators believe cultural proficiency is an addition instead of necessary part of 
their preparation to be effective educators is also a roadblock for Black girls in STEM.   The 
cultural proficiency training that I reference began in the summer  of 2018 and has been 
primarily for the district and building leadership teams. Teachers had begun to receive the 
training in monthly team meetings but due to COVID19, the trainings are no longer happening. 
The training that district and building leadership received focused on finding and discovering 
their own innate biases, identifying some biases within classrooms across the district, and 
working to overcome these biases which essentially prevent and deter most often minority 
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students in general from being treated equitably and fair. This is once again a general start to 
addressing a very specific problem.  
Dr. Nathan, a district administrator, provided her thoughts on teacher disposition. She truly 
believes that some teachers do not believe Black girls will be successful in STEM because of the 
environment and family from which they come.  She stated “I hear those conversations. People 
have those conversations about people, and I think, shame on you. Shame on you. Because if you 
treated every kid like they care, give them what they need, and you treat them right, they can be 
anything.” Mrs. Beach, a K-5 teacher, pointed out that she has often reflected on her own belief 
system, stating that teachers, including herself, look at students as “good fits” for STEM when 
they really should recognize this as a bias and reframe their thinking. She believes that  teachers 
should encourage students regardless of their race, gender or background knowledge to pursue 
opportunities in STEM. In their study King (2017) pointed to this same type of thinking being  
detrimental to Black girls’ affinity and self-belief about their own abilities in STEM.  
 Teacher Preparation. Teacher knowledge and preparation is important, not for only 
teaching STEM but for also recruiting and supporting Black girls beyond the classroom who show 
interest in STEM.  Teachers levels of preparation and credentials varied. The range of educational 
experiences for participants varied. Some participants spent time in other careers prior to becoming 
an educator which may have an impact on their disposition. Ms. Ingram, a 6th-8th grade teacher, 
is the only participant who has spent time in a STEM career prior to becoming an educator. This 
is a major indicator on the depth of knowledge of teachers across the district. There are 11,000+ 
students in the district with only a small percentage of them ever having a science teacher with 
real world experience. It is not easy to come by industry scholars wanting to take the leap into 
education, however a systematic mentorship and partnership with STEM organizations could 
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introduce students to a plethora of STEM careers and opportunities and further prepare teachers to 
teach real-world lessons. Dr. Paul, a school administrator noted that teacher’s preparation can be 
a barrier because for them, STEM subjects are complex and sometimes hard. Ms. Ingram, a 6th-
8th grade teacher, added to this line of thinking by stating that some teachers actually “fear” science 
and Mrs. Lax, a district administrator, stated that some teachers are uncomfortable teaching science 
because it was not part of their college coursework.  In summary, teacher prep programs do not 
provide a great amount of subject coursework. It is more so a covering of “how” to teach science 
in most K-8 teacher preparation program that gives teachers tools to teach science but not the core 
knowledge needed to be successful instructors of STEM.  
Teacher Knowledge. Finally as it pertains to the teacher’s knowledge on integrating all 
components there are variances and shortcomings. Ms. Harper, a school administrator, stated that 
some teacher’s ability to teach cross curricular is none existent. and prevents them from seeing 
opportunities to explore STEM outside of science and math.  She stated: 
Teachers believe that there are certain times for  reading, math, and science versus 
integrating the subjects. They are also in a compartmentalized mentality [they say] this is 
when I do reading. This is when I do math. This is when I do science. So the challenges 
are us. The challenges are our own thinking and the challenge of exposure and 
acceptance to best practice. I see a lot of challenges. 
 
She could not be more correct. If the teaching body is not capable of integrating subjects and 
there is no system in place, there will only be pockets of teachers and schools doing STEM and 
this will most likely be in silos. In addition to this discrepancy, most middle school teachers have 
a teaching degree with an endorsement in science, math or STEM not a degree in any of the 
subjects. Ms. Ingram 6th-8th teacher stated,  “In my building specifically, I am the only science 
teacher with a degree in education or in science. All the other teachers just have elementary 
education degrees with a middle school endorsement for science, they took classes like “how to 
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teach physical science to junior high kids”. This lack of core and in depth subject knowledge can 
be detrimental to supporting Black girls in STEM and points back to the same scenario of having 
teachers in place with limited to no real world experience in STEM.  Ms. Harper, a school 
administrator, went on to say that it is very difficult to get teachers with science degrees and that 
for after school STEM programs you “take what you can get”, even though the STEM 
enrichment teachers might not be the most qualified they are the ones willing to do it. This 
statement attests to the absence of knowledge and ability to instruct STEM and the lack of a 
system to train teachers who may be willing but have little to no experience.    
Overcoming the roadblocks that are presented because of teacher’s knowledge, 
disposition and preparation is a challenging and complex issue. There were teachers who did not 
believe they were equipped to teach STEM. To this point, Ms. Engles stated,  “I don’t know how 
to teach that (STEM) or really even kind of share that with my students virtually. I just don’t 
know how to do it”. There is no district wide system in place to train teachers or provide solution 
to solve the eLearning dilemma as it pertained to best practices for teaching STEM online.  
Students, parents and teachers are figuring it out as they go. Dr. Nathan, a district administrator 
summarized the importance of district wide leadership and teacher disposition as it pertains to 
Black girls’ participation in STEM prior to the COVID-19 pandemic: 
What matters or what makes a difference is whether or not the teacher standing in front of 
them every day believe that [that they can be successful]. I can’t be in every classroom 
every day. So, we have to make sure that this vision is understood and carried out by all 
who work here. 
 
It is clear that the disposition and knowledge held by teachers and their individual efforts 
can help or harm the overall interest of students in STEM. It is evident that teachers do not have 
the tools systematically in place that improves their knowledge, shifts their disposition or 
 
 94 
prepares them for not just teaching STEM online but in general. This leads us to the importance 
of immersive and teacher driven professional development.  
 Immersive and Teacher Driven Professional Development 
The amount and type of Professional Development offered plays a significant role in 
Black girls success in STEM. The table below shows participant’s responses when asked about 
how often professional development for STEM is offered and if there were any funds earmarked 
for STEM PD, participant positions are included for context. 
Table 4.6 
Statements on PD for STEM 
 











Dr. O’Neal District 
Administrator 
There are funds earmarked, specifically for 
STEM.  
 
Ms. Graham District 
Administrator 
Well, we have tech trainings all the time. I 
don’t know if they would be considered 
STEM trainings, but they’re technology 
trainings. 
 
Mrs. Douglas District 
Administrator 
We have a professional development program 
in terms of a computer program where all of 
the STEM opportunities or science 
opportunities and professional development 
are open to all of the district. 
 
Mrs. Lax District 
Administrator 
Yes and no. I can say that the stuff we’ve 
purchased kits for grades three to five, and 
there was professional development with 
those.  
 
Dr. Paul District 
Administrator 








Table 4.6 (cont.)   
Participant Position Statement on Professional Development 
Mrs.  Shaw School 
Administrator 




Ms.  Harper School 
Administrator 
In those six years I’ve been in this district, 
only the ones that were optional for teachers 
to attend. Nothing district-wide. 
 
Ms. Ingram 6-8 
Teacher 
I would have to say no, because if there is, 
I’m not aware of it. I’m the science lead for 
my building and on the district committee. So 
I would have to do it. 
 
 
Mrs. Beach K-5 
Teacher 
We’ve had some teacher and teacher training. 
I got turned on to the 5E method when a 
teacher in the district presented at one of 
those like November district half days, where 
we go and get PD from each other. And they 
had been sent, those teachers had been sent by 









I don’t know. I haven’t heard of anything and 
I don’t know of anything 
Mrs. Slick 6-8 
Teacher 
I attended a summer STEM course through a 
museum in Chicago. 
 
Mrs. Meyers K-5 
Teacher 
 
I attended training on National Geographic 
resource and GoMath. 
Mrs. Beach K-5 
Teacher 
I attended the one, where they opened the 
boxes and unpacked the boxes (science kits 
for K-5). 
 
It should be noted that Professional Development is one of the most critical components of 
implementing educational programs and engaging students in STEM. According to the data 
reported, there is no streamlined or district wide approach for STEM PD. In addition to this, not 
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all teachers are aware of the PD that is offered. Many listed training on purchased resources for 
math and science as STEM Professional Development. It appears that many teacher consider the 
training they receive on new science and math resources to be STEM training. While it is 
important to know how to use any resource that is purchased, this is not ongoing professional 
development that leads to more culturally proficient pedagogy and practices in the classroom.  In 
addition to no training on improving pedagogy, there was also no mention of PD specifically 
geared toward recruiting or teaching STEM to Black girls. Tuttle et al., (2016) reports that the 
lack of integration of science is highly due to the lack of knowledge in science for early 
elementary teachers. This is indicative that without district wide STEM PD, there will 
continually be a lack of integrated and culturally relevant STEM programming.   
Fragmented Professional Development. In addition to the lack of ongoing STEM 
professional development, according to some of the participants I interviewed,  there was no 
confirmation on materials and resources that teachers are trained on being assessed for their level 
of culturally relevance. The district could incorporate culturally relevant best practices to 
instruction STEM when they train teachers on new STEM resources. They already have the 
teachers in training and developing it to be more robust to include cultural relevancy and best 
practices in STEM would be efficient.  It is clear that PD for STEM needs to be defined and 
move beyond training on a newly purchased program or equipment for science or math class or 
as technology integration. While Mrs. Douglas, a district administrator, stated that Coordinators 
are sent out for STEM PD and bring STEM PD into the district and that they stay ahead of the 
curve, this perspective was contrary to feedback from other study participants as shown in Table 
4.6. While there has been training on the 5E model afford over time, not every teacher is required 
to take this training. The 5E model is a researched based systematic approach to teaching and 
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follows a cyclical format allowing for student discovery, exploration and engagement.  It is 
unclear to the extent that this approach is adopted in classrooms district wide.  
Ongoing teacher driven  and culturally relevant STEM professional development is not a 
priority and impacts students district wide. This flaws in the STEM professional development 
needs to be addressed immediately because it tremendously impacts the final three systems we 
will discuss. They are culturally responsive teaching, mentorship and partnerships,  and 
curriculum and resource allocation. The following section summarizes District 504 efforts to 
have culturally responsive teaching as part of teacher pedagogy and classroom instruction.  
Culturally Responsive Teaching 
Culturally responsive teaching can be defined as “using the cultural characteristics, 
experiences and perspectives of ethnically diverse students as conduits for teaching them more 
effectively” (Gay, 2002, p. 106).  Several of the components provide by NGSS cover this system.  
This section focuses on the importance of  intentionally creating structures and systems that 
increase culturally responsive teaching which include the idea of having more Black teachers in 
the classroom and the importance of firsthand experiences with Black girls. As provided earlier 
in this chapter, the school district is 90% students of color, therefore it is only ideal to have 
teaching pedagogy and classroom practices reflects the students in which the district serves.  
Black Teachers in the Classroom. Qualified Black teachers are needed in STEM 
classroom because they help to build equitable systems for all students. This is because it is 
important for all students to see Black professionals because it counters stereotypes about who 
STEM professionals are. It should be noted that having Black teachers in the classroom is just 
one component of culturally responsive teaching. The following are excerpts from participants 
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responses on their thoughts about culturally responsive teaching and Black teachers in STEM 
classes.  
 Mrs. Harper, a school administrator, shared her opinion on the importance of culturally 
responsive teaching  as it relates to Black girls in STEM with the following statement: 
I made a personal initiative to either seek out people, professionals or consultants who have 
some expertise in this area. So I brought in some other people who had businesses and they 
were either African American or some other underrepresented population too. 
 
Mrs. Beach  (K-5 Teacher) added to the need for a more diversified teaching staff by stating: 
We need to see people of all races and genders in our classrooms modeling. We need to see 
real world scientists to inspire our kids. I would say try to have more opportunity to bring 
people in so they can inspire the kids. Kids could see that. Young African American girls can 
see that African American woman, how successful she is in her career, whatever it might be 
in science. 
 
Mrs. Lax (District Administrator) was also a proponent for more Black teachers in the classroom 
to help improve equity in STEM: 
I think that would be great. I think sometimes they can relate a little bit more or connect, but 
they also have to be willing and there has to be, they have to be available. We predominantly, 
I’ve done so many interviews, and its predominantly white females time and time again 
because they are the predominate group when it comes to teaching. 
  
Mrs. Beach (K-5 Teacher) asked, “Where are the minority teachers?” She stated: 
We need to get people of color in education. We’re losing teachers, dramatically, and we 
need minority teachers to guide these children and inspire them. You know, it’s white 
women. We need males too. We need people of color, Black and Brown. 
 
Ms. Engles (K-5 Teacher) explained, 
My thoughts would be that we would need more minority teachers teaching STEM classes. I 
don’t know what other thoughts I can have on it. 
 
Finally, Mrs. Shaw (School Administrator) agreed and explained her reasoning behind having 
minority teachers in STEM classrooms, 
If you put an underrepresented teacher in front of underrepresented kids, so what’s that 
going to do? One, it’s giving them a visual, right? So like, “This person looks like me and 
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they like science. They know science. They’re great at it. They see the benefits. I’m 
going to listen to what they’re saying. 
 
Mrs. Douglas, a district administrator, stated that the best teachers needed to be in place 
and it should not solely be based on them being a minority.  She did elaborate, proclaiming that 
minority teachers are a great example for students of color to see as an example of someone 
loving STEM, teaching STEM and being passionate about their craft. Dr. O’Neal, a district 
administrator, was the only participant who did not think it mattered or was necessary to have 
minority teachers in STEM classes to increase equity for Black girls. She believed that the “pie 
in the sky” dream would be to have teachers of color in STEM, but she knows that the proof is in 
the numbers and there are just not enough people applying to be teachers, let alone people of 
color applying.  Dr. Paul thought having minority teachers in STEM classes was a great idea “if 
you can find them”.  She stated that many people who hold science degrees are not interested in 
going into education and that creates the difficulty in hiring teachers who have a deeper 
knowledge of STEM content.   
From all of the responses given, it is evident that participants believed that having Black 
teachers in STEM spaces would help, however there was not a mention of a recruiting system 
aimed at hiring Black STEM teachers nor any data provided on how many science or math 
classes or after school STEM Enrichment programs are taught by Black teachers.  
Firsthand Experiences with Black Girls. Regardless of the demographic of the teacher 
in front of the student, they have the greatest opportunity to impact Black girls interest in STEM. 
Teachers are the primary adult to have firsthand experiences with Black girls in the STEM 
classroom. They could serve as mentors for all students. When the participants were asked about 
their specific experiences with Black girls in STEM, only a few participants had examples. This 
is significant because creating interpersonal relationships with Black girls is a key component in 
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increasing their affinity for STEM. Mrs. Lax, a district administrator, spoke of her experience 
with a Black girl in STEM articulating that a Black female student presenting in front of the class 
on her STEM project empowered her. The student was not displaying this same type of 
confidence at home. The student was not in control of many things in her home environment but 
completing this STEM project was something she could control. This goes to show that allowing 
false narratives and biases such as student from certain environment don’t “do” STEM was 
refuted through this opportunity and experience for the student. Other participants mentioned 
different instances in class where Black girls “shined” while doing and presenting their STEM 
projects. Another type of example of an experience with a Black girl was given by Mrs. Douglas 
a district administrator. She spoke about a Black girl using the allocated science resource outside 
of the normal school day and how she was excited about having access to science resources at 
home.  Mrs. Beach, a K-5 teacher, talked about how a student applied what they learned while on 
a summer trip with her family, identifying and making note of  the different types of bridges they 
crossed. She had gained knowledge about bridges by building bridges in science class earlier that 
year. Ms. Ingram, a 6th-8th grade teacher gave a phenomenal example in which she told the  
story of how she convinced some girls from her school to go on an out of district STEM field 
trip. She explained they would be doing exciting and hands on activities. After graduating from 
high school, one of the Black girls who went on the field trip is now studying in England and is 
an Environmental Scientist. 
All of these examples show how teachers can influence Black girls and how one 
experience can transcend Black girls success in STEM. These examples also show how 
experiences in STEM are the foundation to creating a strong system in which Black girls feel 
celebrated and given the opportunity to shine. It is unfortunate that the only district level STEM 
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presentation (STEM fair)  is once a year and now limited to eighth graders. It was one of the only 
systematic ways students were able to showcase their knowledge in STEM outside of their home 
school.  It is imperative to provide multiple opportunities for Black girls to display their 
knowledge in front of peers. Black girls must also be presented with representatives  in and out 
of the classroom that look like them in addition to be supported by their teachers. A focus on 
creating culturally responsive teaching could potentially lead to higher recruitment and retention 
of Black girls for STEM programs. As leadership looks to make improvement to culturally 
relevant practices,  they could work towards more strategic efforts to intentionally place systems 
and structures that increase Black teachers in the STEM classrooms and instill in all teachers 
how important their relationship with all students are in influencing their interest in STEM. One 
way to counter the lack of Black teachers in STEM spaces is through mentorship and 
partnerships. 
Mentorship and Community Partnerships 
I mentioned mentorship and community partnerships in previous sections and as stated 
having both of these can add to District 504 improving equity in STEM for Black girls. This 
section takes a deeper look at its importance, providing solutions to the low number Black 
teachers in the classroom.  Mentorships and partnerships could provide both multiple 
representation and multimodal experiences to meet some of the goals of culturally relevant 
pedagogy.   Mrs. Beach, a K-5 teacher, agreed with the need for multimodal experiences by 
stating the importance of hands on and engaging opportunities iterating, “If they are engaged in 
this activity, because it involves STEM, they’re going to be less likely to be talking with their 
neighbor or disrupting the class. Most kids that are engaged don’t disrupt the class”.  More 
support for mentoring programs was given by district administrator, Dr. Paul.  She believed the 
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need for mentorship by Black women could add to the depth of teacher and student relationships, 
as well as  be “eye opening” for Black girls.  Dr. Nathan, a district administrator, summarized the 
purpose of mentorship, stating it highlights underrepresented groups and allows Black girls to 
have additional exposure to STEM in order to close the  opportunity gap. She also stated that you 
have to consider what equity in STEM truly means and that you have to go beyond the classroom 
analyzing all facets impacts Black girls’ success in STEM.  
Community partnerships are just as important as mentorship.  Partnership help create 
culturally responsive pedagogy and practices and can lead to an increase in Black girls’ access 
and exposure to STEM opportunities. Partnerships provide firsthand and real world mentorship 
opportunities for Black girls.   Dr. O’Neal, a  district administrator,  stated that one unique aspect 
of the district is the staff’s connection to community so I find it surprising that there is no system 
in place for ongoing community partnerships with STEM organizations and companies. It should 
be noted that while the district student population is 62.5% Hispanic, the staff is 76.4% white 
and 86.4% female. This could possibly be a contributor to the disconnect between the district and 
the community when it comes to long lasting and ongoing STEM partnerships. As previously 
mentioned there are imaginary boundaries that create pockets of certain groups that live on one 
side of town verses the other. It is also known that some educators do not live in the city in 
which they teach. There are no residency requirements. My assumption and personal knowledge 
can be used to state that when participants say that teachers live in the community in which they 
teach, they mean they live in the same county, not necessarily the same city or side of town.  
This can create a divide and teachers may not be aware of STEM professionals in the community 
where they work. Although Dr. O’Neal, a district administrator, stated there was a district 
connection to the community, Dr. Nathan, another district administrator, pointed out that 
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connection is more related to the culture of the community, not the actual residency of teachers.  
She supported this idea of a shard community culture by asserting,  
[Change happens slow because] Having to keep the culture or the... no the traditions and I 
guess culture at the center of your work, so you have to respect the culture. This district 
moves very slow. Or this town I should say. The district is just a subset of the town, so the 
city itself just moves slow. You have to respect how they move about in life. There are some 
very old values and traditions that must maintain. Someone may say it, someone might not 
see it, but you have to respect those and navigate around them. You can look at what the 
greater world is doing, and say, Man, we can embed that in in District 504.  I’m trying to be 
very careful. You have to figure out how the tradition and culture of this town will receive 
that. 
 
To this point, Dr. O’Neal was saying that the city moves slow to change and adopt new 
things and the schools are simply a reflection of this.  She was even slightly hesitant in providing 
her response when she stated, “I’m trying to be very careful”. This is an indicator of how 
speaking “against” the district or culture and how slow they are to adopt innovative programs 
might not be taken well. As far as district administrator Mrs. Douglas’s perception, she believed 
the relationship between the community and the school district was healthy. She did not speak 
about how the culture or traditions may cause change to happen slowly. When asked about the 
uniqueness of the district and community partnerships, she proclaimed, 
I think it has great community collaborations. We meet regularly not only with churches, 
but also with parent teacher organizations, with our community agencies such as the 
Spanish Community Center, as well as our feeder programs  and schools such as our 
Head Start programs. 
 
While Mrs. Douglas, a district administrator, spoke highly of the community 
collaborations, it was not indicated as a means to improving STEM access for Black girls. When 
asked about community partnerships, another district administrator, Ms. Graham believed it 
needed to be stronger relationships between the district and parents. The impact from the lack of 
strength in the partnership between parents and the district was amplified when COVID-19 force 
schools to go into eLearning. Ms. Graham also pointed out that this partnership was necessary in 
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order to help students become more producers of technology versus consumers. She also stated 
that there was a need to train parents on how to use technology to help them become more 
comfortable with the use of technology, below is an excerpt of her thoughts on partnership,  
The community, we need to do more with the community. I’ll tell you what really 
brought that to my attention, was this COVID to be actually honest. We didn’t have a lot 
in place to support parents in supporting their kids at home with technology. That really, 
really brought that to the surface. That is a huge focus of ours going into next year. 
 
In summary, mentorship and community partnerships with STEM organizations offer a 
wealth of knowledge for Black girls to have opportunities to see themselves reflected in STEM 
spaces outside of school.  It is critical that systems are built using some of the examples provided 
as a start to build culturally relevant programs. Unfortunately, there was no evidence of ongoing 
district wide mentorship or community partnerships with STEM organizations. This must change 
in order to move toward equity in STEM.  
Curriculum, Resource Allocation and ISA 
The final system we will look at is curriculum and resource allocation.  This system is 
important because providing culturally relevant curriculum and resources can lead to a higher 
interest from Black girls in STEM (Lee et al., 2007). As mentioned earlier, there are no district 
wide mandated STEM courses, training is conducted on science and math resources purchased 
and the curriculum is viewed as a means to help students pass standardized tests. Discussion in 
the section about curriculum is  based on the individual science and math curriculum used by the 
district. The impact of the written and taught curriculum that includes textbooks, resources, and  
materials are essential to creating a path for Black girls to connect to STEM. It should be noted 
that curriculum and resource allocation are important but there is a large need for students to not 
just have access to STEM curriculum but to also have representation of underrepresented STEM 
professionals  embedded into the curriculum. When asked about how resources are purchased 
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within the district, the participants answers conclusively stated that it is primarily based on the 
Science Coordinator’s recommendations and teacher’s requests to their principals. The following 
paragraphs highlight the importance of curriculum in shifting to more equitable instruction in 
STEM for Black girls. 
It is important to incorporate images of underrepresented groups in the curriculum. One 
way to do this is through the use of media. One rewarding opportunity according to Dr. Paul, a 
district administrator was when girls were able to see through numerous media outlets, the first 
Black female Navy fighter pilot. This helped Black girls see themselves being able to reach for 
high achievement in STEM. With the wealth of technology and access to videos, images, 
podcasts, vlogs and social media platforms, it is a variety of ways to show successful Black 
women in STEM to Black girls. Dr. Paul, a district administrator, also added that additional 
resources that highlight underrepresented groups in STEM could be included in materials and 
that publishers are doing their best to introduce students to diverse scientists, mathematicians, 
people in technology, coding, etc. Mrs. Shaw, a school administrator, agrees that curriculum 
goes beyond materials and resources and includes having professional minorities, who she 
sometimes personally seeks out, come in and present to students. Mrs. Lax, a district 
administrator,  summarized the importance of relationships in helping Black girls before you can 
move on to teaching the curriculum, she insisted:  
It all starts with relationships. I think everything starts with a relationship. If the 
administrator doesn’t have that relationship with the teacher, if the teacher doesn’t have 
the relationship with the students, then you’re not going to have a program. You can have 
all the shiny new STEM projects or all the materials, but it has to start with the 
relationship. 
 
The curriculum can be considered an offspring of the presence or lack thereof of 
culturally relevant teaching taking place within a school and becomes more evident when 
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positive relationships are not in place between the teacher and student as Mrs. Lax alluded to.  
Having material does not automatically make students want to learn or be successful in STEM. 
While the curriculum touches all students’ lives, it  must be culturally relevant for Black girls in 
order for them to have any chance of being successful in STEM.  
Resources and Implementing New Programs. Currently the district’s primary resource 
in K-5 is National Geographic books along with Mystery Science. In Middle School, an online 
platform by Discovery Science is used. For math, the curriculum used is Go Math. It is important 
to note that all participants were concerned about the level of engagement and teaching the 
curriculum with fidelity due to COVID-19 and eLearning taking place since March 2020. While 
STEM kits had been purchased in the past, there was not enough funding to buy kits for all 
students during eLearning. Regardless of this fact, teachers mentioned numerous concerns for all 
students as it pertained to using STEM kits or other materials in teaching science and STEM. 
Teachers were concerned about having less time to teach science, no training on teaching science 
or STEM online, lack of equipment, safety concerns even if the student could have access to 
materials, and lack of parental support.  
When asked about barriers within the curriculum preventing Black girls from accessing 
and participating in STEM a range of responses were provided. While Mrs. Douglas, a district 
administrator spoke to the use of interactive science notebooks to engage students and increase 
equity, another district administrator, Dr. Nathan, stated that she believed the teaching of science 
needed to be transformed into something more experimental if the goal was to get more Black 
girls interested in STEM.   Once again, the multimodal parts of learning are essential to engaging 
Black girls in STEM. Dr. Nathan and Mrs. Douglas both district administrators,  agreed that 
some type of rotation in a STEM class for all students is necessary if a true equitable system is 
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desired. Mrs. Lax, a district administrator added that it would be great to see STEM as a part of 
the middle school student’s options for electives. Mrs. Douglas and Dr. Nathan who both hold 
district level positions also added that science is now in the forefront and part of the core 
curriculum for all students and that District 504 should be moving ahead with STEM classes. Dr. 
Nathan does reference some of thoughts from earlier as far as the district not moving fast due to 
the culture of the school. She stated she doesn’t know why her district is not ready, she stated, 
“It’s this invisible thing. Invisible in a way that prevents growth and movement in some areas in 
the district”.  
 Curriculum and the ISA. Some participants believe that the current resources for 
science and math are adequate and prepare students for the next grade level and standardized 
testing.  This is a critical observation and point in this study. While NGSS was constructed to 
have students practice doing science and engineering, teachers ideas around curriculum center 
around the notion of it preparing them for the state science test which is only given to 5th and 8th 
grader. While the new assessment in science was meant to have schools begin to make structural 
changes to their STEM programs, there have been little to no changes conducted at District 504. 
This is evident in their overall STEM health. This could be due to the small percentage (5%) that 
ISA has on the overall report card of the school. Some teachers had opposing views on the 
implication of the ISA being worth 5% of the school’s overall report card. This state based, 
normed test, is the only measurement of science knowledge and achievement for the entire 
district. Mrs. Beach realized the importance of streamlining the curriculum and getting all 
teachers on board with regards to being responsible for formative, and summative testing which 
includes ISA. She stated: 
When you talk about testing, fifth grade gets the science test. How are we really 
preparing kids? We’re really focused on reading and math, but you can deliver reading 
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and math through science. And you have to get ready for that specific science test the 
fifth graders take, and how do we prepare children to really understand the five Es of 
science. 
 
As stated before, some participants exclaimed that if the ISA is worth only 5% on the  
overall report card, science must not be that important. Due to the fact that Black students are 
often mislabeled and ill-prepared for testing, ISA doesn’t help show that Black girls are 
successful in STEM. The ISA stands out as another standardized test that fails to truly show if 
Black girls have the ability to do science. It goes without saying that the trend on this test is 
similar to the overall trends on other standardized test for Black students. While the district’s 
overall proficiency in Science in 2019 was 37%, Black students were at 23% and Females (all) 
were at 40%. There is no data available on Black girls alone. On the other hand White students 
(all) were 61% proficient on the exam and Hispanic students  (all) were at 40% proficiency. 
There is a comparison available based on race but not gender due to the lack of cross referenced 
or intersected data. While one participant praised the fact that her school was doing well on ISA 
another teacher thought it would be detrimental placing all of the responsibility to make sure 
students passed the  ISA on one or two teachers because the test is only given in 5th or 8th grade 
and at her school there is only one 8th grade science teacher.  
Mrs. Slick, a 6th-8th grade teacher voiced some concern about so much responsibility may be 
placed on one teacher: 
I mean, if you have a teacher who is new to the job, that goes back to that whole learning 
curve where if they’re 5% and for us that means that one teacher is responsible for 5% of 
the entire school, that to me... Well, we have one eighth-grade teacher and then I think 
another teacher teaches just one class of eighth grade. So that’s a lot of weight on one 
person and if that happened to be a new teacher, then that could totally change that 5%. 
And even though 5% is a small chunk, that still seems rather large. And so I guess that 




Teachers and some administrators credit the lower proficiency overall because of lack of time 
that is spent teaching the curriculum. Mrs. Shaw, a school administrator, believed that there was 
not enough time to cover all the standards but believes the science coordinator works to remedy 
this when she reviews the curriculum.  On the contrary Mrs. Meyers, a K-5 teacher, believed the 
ISA test should be weighted higher because students in her school do fairly well, she said “Wow. 
I’m surprised it’s not higher, actually. Our kids usually do really well on it. Yeah. I’m actually 
shocked that it’s not higher.” Mrs. Lax, a district administrator, summarized many other 
participants feelings about the test and understood the innate biases with regards to the 
deficiency in the curriculum not properly preparing students for ISA. She stated: 
I don’t think one single test can measure kind of everything, but we already know that 
and I don’t think 5% is enough to get schools to think differently, but it’s a start and I’ll 
take a start. 
 
It is clear that while the curriculum should be seen as a written inclusive document, it has been 
reduced to a roadmap that will help students pass a standardized tests given to them only twice in 
grades K-8. Until teachers see the need to ensure it is written according to the components of 
NGSS and includes dynamic pieces highlighting  underrepresented groups in STEM, it will 




District 504 is a diverse school district in terms of teacher and administrator experiences. 
Through these experiences, the participants have created various definitions of STEM and the 
overall differences in knowledge about equitable STEM practices is evident as well. In addition 
to the  varying definitions of equity in STEM,  there were discrepancies in how success in STEM 
is and how it should be measured.  There were also discrepancies in firsthand knowledge and 
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experiences with Black girls. What was noticeable teacher’s desire to address their own biases 
and improve their pedagogy for teaching STEM to all students. While COVID-19 has caused 
some recourse for active and hands on Professional Development, there are signs that once 
things are established as a “new normal” there are teachers and administrators striving to reach 
more equitable practices in STEM for all students. However, striving and believing is not a 
systematic nor intentional approach to increasing equity in STEM in general and certainly not for 
Black girls. There is clear evidence that systems need to be in place before structural changes can 
occur. The first place to start would be to develop a common definition for equity in STEM, with 
systematic steps to get there with measurable goals and responsible parties identified. Part of 
these measurable goals would need to include ongoing and teacher driven professional 
development and reviewing curriculum for cultural relevancy. There is also room for 
improvement in creating structures and systems for equitable opportunities in STEM enrichment 
programs, tracking success in each program, mentoring programs, and community partnerships 
that benefit the entire district. Other obstacles that have to be addressed would be defining what 
success in STEM looks like across all grades and creating a plan of action that includes 
measurable metrics such as student demographics, teacher support, and solving the transportation 
issues for students who want to participate in STEM enrichment programs. Finally, intentional 
and purposeful planning to recruit Black girls and other underrepresented groups into STEM 
enrichment and keep them engaged in traditional coursework would need to be included in the 
restructuring. These steps could  essentially improve STEM for all students and in turn help 
identify what increases Black girls’ participation in STEM and what tools and systems are 
effective to retain their participation and interest.  
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Chapter 5 concludes this research study with a final analysis of how Critical Race Theory 
and Intersectionality apply to the emergent themes. It will also include recommendations to the 
deficiencies in the systems and structures that hinder the district from moving toward more 
equitable practices in STEM for Black girls.  It concludes with concrete next steps and 




















CHAPTER 5: DISCUSSION, THEORETICAL SUMMARY AND 
RECOMMENDATIONS 
There is an overwhelming amount of evidence that inadequate systems and structures are 
in K-20 education systems in general and in STEM (Banks, 2012; Catsambis, 1995; Darling 
Hammond, 2010; Ejiwale, 2013, King 2019; Whitten et al., 2007).  This research focused on K-8 
systems and structures as it pertains to STEM opportunities and access for Black girls. The research 
was conducted in one K-8 district in Illinois. Through this research it was discovered that the 
emergent themes that were present hindered the district form having equitable systems in place. 
Analyzing the information collected through the lens of  Critical Race Theory and Intersectionality 
reveal the immediate need for systems to be put in place. The absence of systems has been 
detrimental not just to Black girls but to all students in District 504 and is reflected in the  district’s 
low STEM health score. The overall health of the district in conjunction with the emergent themes 
provide the necessary information needed to validate the purpose of this study and studies that 
deepen an understanding of this phenomena in order to provide solutions. Data collected and 
information provided by participants allow for a  comparative critique between the structures and 
systems in place through theoretical tenets of Critical Race Theory and Intersectionality and the 
recommended components of NGSS allow for a shift toward equity in STEM for Black girls.  
Embedded in the comparative critique will be concrete ideas that can be put into practice. Finally, 
foundational recommendations will be provided that can assist in developing systems and 






As a reminder, the following question drove this research:  
Given the current policy change in Illinois with regards to Illinois Science Assessment (ISA) 
reporting, are districts prioritizing and making structural changes to move toward equity in 
STEM for Black girls? What are they doing to increase equity? What roadblocks do they face? 
 
Addressing the Emergent Themes through the Lens of  CRT and Intersectionality 
Themes that emerged from this study suggests that until the roadblocks they create are 
addressed, equity in STEM will be out of reach not just for Black girls but for all students.  The 
first theme that arose was the different definitions of what equity in STEM means. Secondly, the 
numerous ways in which STEM success is measured across the district builds a roadblock. The 
final theme that was present was biases the create obstacles that must be overcome by the 
educators. It was evident that there is no district wide system in place that gauges growth in 
STEM participants, success, or needs of students. This is confirmed by numerous examples in 
administrators’ and teachers’ defining equity in STEM.   The various degree of recruiting and 
retaining student in STEM programs as well as teacher knowledge of programs also showed the 
partiality of structures and systems for equity in STEM.  Some schools were more active  and 
had the support of administrators and teachers. For example, one school implemented the inter-
district science lab project between 4th graders, while other schools had a difficult time finding 
teachers to run the STEM after school programs.  While the emergent themes hindered the 
purpose of this study, it revealed the rationalization for system development and structural 
changes to reach a more equitable STEM space for all students in District 504.  
District administrators, school administrators, and teachers are responsible for building 
systems to benefit all students  (Wenner, 2017). Providing them with knowledge about the 
discrepancies and short comings could influence policy change, implementation with fidelity, 
and STEM structures and systems that lead to more equity in STEM for Black girls. 
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In order to address the emergent themes, Ladson-Billings (1998)  and Bell (1995) tenets of 
Critical Race Theory as well as Crenshaw’ (2016) theoretical frameworks are listed below: 
Critical Race Theory (Ladson-Billings and Bell) 
1. Racism is “normal, not aberrant in American society” 
2. Storytelling is used to analyze the myths, presuppositions, and received 
wisdoms that make up the common culture 
3. Liberalism is critiqued.  
4. Whites have been the primary beneficiaries of civil rights legislation. 
Intersectionality (Crenshaw) 
Crenshaw (2016) states that Intersectionality is based on how holding certain identities (Black 
and female) makes one vulnerable to discrimination and exclusion. 
The Impact of the Emergent Themes and the Tenets of CRT and Intersectionality 
The lack of Black girls in STEM is normal (CRT Tenet 1). While some of the leaders I 
interviewed believed that students who participated in the STEM programs reflected the 
demographics of the district, no quantitative data was given to prove this. When asked about a 
personal experience with a Black girl in STEM, only 3 out of 14  participants could provide a 
first-hand experience and just two of the examples were STEM specific.  The unsettling part 
about this is there did not appear to be any effort to address this lack of knowledge.  It became 
clear that Black girls not participating in STEM is normal. Only two out of fourteen participants 
stated that more should be done, specifically to recruit and retain Black girls in STEM programs. 
Everyone else gave general ideas, suggestions and remedies to the lack of equity in STEM. 
While this may not be seen as an overall overt racist act, it is clear through the lens of CRT that 
the beliefs, behaviors and actions of District 504 coincide with the inherent ideology of White 
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privilege and the idea of any Black girl participating in STEM being an anomaly.  The fact that 
CRT is a radical critique that moves away from individuals and specific instances of racism and 
firmly states that racism is normal is a hard pill to swallow for many (Bell, 1995). I think this is 
why no one spoke definitively about the lack of Intersectional data.  Clearly, the lack of direct 
and intentional focus on Black girls in STEM can be easily side stepped or pushed aside if the 
majority of the district believes they ae doing enough and that opportunities for Black girls in 
STEM are present.  
The essentialism part of CRT concludes that the inherent bias and perceived idea of a 
single group thinking similar to what is found in District 504 believing they “do” STEM can be 
detrimental. Those who have the inherent bias that STEM is actually taking place leads to 
considerable misunderstandings, labeling, stereotyping and exclusion and is woven into our 
societal norms fabric. Due to the historical record of Black women being overlooked in STEM or 
their work being downplayed or hidden (i.e. Hidden Figures), many members of society accept 
the notion that Black girls do not “do” STEM. The number of Black girls participating in STEM 
is not on the district’s radar nor is it a part of improving their overall equitable practices in 
STEM. This aligns with the Intersectionality ideology that Black girls are  invisible. Normalizing 
the idea of them as an afterthought or not thought of at all (Crenshaw, 2016). Black girls being 
invisible or marginalized in STEM is a reflection of their marginalization in society. In many 
ways the impact of racist systems have disproportionately impacted Black girls and appear 
throughout numerous systems  (Patton, Crenshaw, Haynes, & Watson 2016).This is why schools 
must take a stronger stance in bringing  the issue of Black girls being underrepresented in STEM 
to the forefront of their strategic plans. While there is a surge in the call to help Black boys in 
numerous areas (education, police brutality, criminal system reform) the conversation about 
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these systems impact on Black girls is not mentioned (Patton, et. al 2016). Until there is an actual 
analysis of Black girls participating  in STEM they will continue to be ignored or unseen.  The 
next tenet addresses the problem with the  liberal approach to establishing equitable systems for 
Black girls in STEM.  
Defining equity in STEM and critiquing the liberal approach (CRT Tenet 3). One of the 
first themes that arose was the various definitions of equity in STEM. The vague, overarching 
themes, and commonly used educational jargon is rooted in liberalism and creates the appearance 
of STEM initiatives and programs being in place and accessible to all, however this research 
showed that District 504 does not have systems in place but ideas and broad programming. The 
ideas and thoughts behind administrators’ definitions aligns to the slow and always upward 
movement of liberalism that is critiqued by CRT because of common phrases used by teachers 
and administrators such as  “access”, “opportunities”, and “all” when defining equity in STEM. 
This same type of wording was evident in Brown vs. Board which was also critiqued by CRT. 
The use of some of this same terminology can be traced back to Brown vs. Board. If we recall, 
one of the primary results of Brown vs. Board was to have equal and fair access to educational 
opportunities for Black students just as their white counterparts. However this landmark decision 
did not account for the structures and systems that would need to be put in place to allow Black 
students to “catch up” to their white counterparts, primarily on standardized testing, assessments, 
facilities, and curriculum. Some of the downfall from this landmark decision is still causing 
division today with inequities that needed to be abolished decades ago. Of all the responses 
provided during interviews, it was quite shocking that only one participant mentioned that access 
may look different for some to “make up for the lack of access for a long time”.  In addition to 
this when asked about implementing new STEM programs, some participants alluded to the idea 
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of implementing STEM programs needing to take time, another implication of the slow and 
arduous movements associated with liberalism.  The references to the district being “slow to 
move” and incorporate STEM programs throughout the day for all students is another example. 
The fact that there is no STEM Director and that there is one coordinator for science and one for 
math also show the slow progress of the district to embrace best practices suggested by NGSS 
which is an integrated framework. 
CRT, Liberalism, and Assessments. Another ideological dysfunction found in District 
504 associated with liberalism is singular subject assessment being used to measure success in 
STEM. These individual test do not measure a student’s ability in STEM. These tests are 
independent and do not include the recommended hands on or multimodal type of questioning, 
yet they are used as an assessment of STEM. This is problematic because as long as these forms 
of biased testing are used, liberals will always have something to “fight for”.  Historically, Black 
students have been at a disadvantage on standardized testing due to bias writing, systemic flaws, 
and eugenics ideology.  Why this system has not been overhauled to include true STEM 
assessments can be added to the entire K-8 educational system liberal approach to inadequately 
assessing all students in STEM.  The lack of intersectional data on assessments contributes to the 
critique of liberalism, the idea of “colorblindness” or STEM for “all” or placing Black girls in 
the “girls don’t do science category” strengthens the evidence that if we ignore the double bind, 
we can just keep striving to help all girls do better in STEM. The state of Illinois nor District 504 
provide data on achievement by both gender and race.  This is another flaw in the assessment 
system and gives more credence to Crenshaw’s (2016) Intersectionality idea of Black girls being 
invisible.   Both CRT and Intersectionality identify assessments as one form on perpetuating 
racial profiling. Standardized assessments provide a means for cyclical and perpetual 
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reinforcement for the need for liberal movements that address the result and not the cause. 
Instead of stating that the system is flawed, we continue to look at groups in isolation and “fix 
them. This is a futile attempt to address inequities and will continue to be under scrutiny by those 
who see the biased assessment system for what it truly is.  
Liberal Terminology. Additionally  there is strong dependence by District 504 on the 
fact that they provide “opportunities” in STEM as a means of creating equity.  Language like 
“access” “it’s a start” and “we are trying” when it comes to equity in STEM increases the 
evidence of liberal approaches that do not work. Access and opportunity does not mean equity 
and never will. Access and opportunities are a starting point, but systems must be in place to 
actually change the narrative for Black girls’ participation and retention in STEM at the K-8 
level. It was alarming how much the participants’ definitions for equity in STEM aligned with 
CRTs tenet that critiques the liberal sensibility that rests on the ideology that any approach to 
social justice is slow and at the pace in which white normed institutions feel comfortable. How 
can you say you have equity in STEM when it is clearly an autonomous, varied, left up to 
individual schools and teachers to implement STEM programs and opportunities? You can if 
your intentions, practices, and policies match the individual definition of equity in STEM you 
have created.  I often think of the numerous schools and institutions that deemed themselves 
“STEM” institutes when STEM became the new buzz word. What has been mistaken for equity 
in STEM in District 504 is additional STEM program offerings and buying additional science 
equipment that is “accessible”. These are not the best ways to implement STEM.  If all students 
are not receiving the same opportunities, participating and being retained, it is no more than lip 
service in alignment with CRT’s critique of liberalism.  
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In conclusion, the critique of liberalism in the educational context is clearly strengthened 
by the ongoing attempts to create structures and systems that simply reduce inequities instead of 
eliminating them. It is not far fetching to note that white liberalism exists because racism has 
been and continues to be the fuel that allows the white liberal body to function. Without the slow 
and arduous attempts to reach an equitable state in education and other social institutions, 
liberalism would have no purpose once solutions to the problems are provided. It is a cyclical 
system that shows that studying, conceptualizing, and researching theory is part of the liberal 
movement and often does not have equitable solutions for those impacted the most. The ongoing 
upheaval and slow movement toward more equitable practices in STEM is the main critique of 
liberalism in CRT. Simply put “we are trying” attitude lacks systematic change and offering 
STEM programs does not shift the equity needle. If true changes were desired, equity in STEM 
would move to the forefront, swift, and impactful measures would be taken and Black girls 
would benefit from the systematic structural changes, policy implementation, and inclusive 
STEM programs.  
STEM programs benefit privileged students (CRT Tenet 4).While this study did not show 
that programs benefit whites, they are less than 10% of District 504 population, it did not show 
that STEM programs benefited Black girls. The lack of data about Black girls participation and 
any student data about participation in STEM at the district level for that matter is alarming . The 
fact that there was no district wide system in place to show who the after school STEM programs 
benefited was detrimental to the district overall STEM health and gives pause to the true intent 
and purpose of the programs. Ironically, only one participant readily admitted that STEM was 
not at the forefront of programs in District 504 . During the interview process she stated that 
besides the two after school programs “STEM was not really happening”. So what is the purpose 
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of STEM programming if no data is being collected and analyzed? It could be what Bell coined 
as “interest convergence”. Bell (1995) stated that in the social justice world, interest convergence 
occurs when people of color only benefit from systems when it’s in the best interests, ideas and 
realities of Whites and it appears that both groups benefit. This can be applied to the STEM 
programming in District 504. While there are two after school programs (Robotics and STEM 
Club) at most schools and Techsperts across some of the other schools, from the information 
provided through participants responses, those who participate and benefit from the programs 
meet one or more of the following criteria: 
1. Have means to transportation 
2. Have supportive teachers or administrators 
3. Have demonstrated an interest in being in the program once told about it 
These criterion can lead to the privilege benefiting from the programs.  How can a child 
whose parents work a normal 9-5 participate? How can a Black girl, who by societal norms is seen 
as incapable of doing science for whatever reason gain the support of his or her teacher? Finally, 
how can a student show interest if they do not know the program exists? All of these questions 
could be resolved if there were systems in place. The lack of structure for recruiting Black girls or 
students of color for that matter only propagate the “ideal” student for STEM programming which 
is subjected to the administrator and teachers disposition, effort, and recommendation. CRT 
identifies this as the “we’ve done enough” ideology that leads to many programs benefiting the 
privileged. It is almost as if school systems are saying we are providing programs, it is up to the 
student to take advantage of them. Systematic changes such as district wide recruiting plans, 




Applying the Intersectionality Theory  
Each of the emergent themes found, measuring success, defining equity in STEM, and 
biases all impact Black girls in STEM. Jointly, they re-emphasize the double bind that Black girls 
experience each day. Identifying the problems that arose from the emergent themes provided an 
opportunity to explore Black girls’ experiences with privilege, microaggression and oppression in 
STEM and to provide solutions.  In the case of STEM success there is not a standardized or 
universal measure of Black girls success in STEM in District 504 which convolutes the process of 
analyzing data in addition to not having intersectional data available.  This is due to the minimum 
data that is provided by the state which isolates student scores by gender, race, students who have 
Individualized Education Plans (IEP) or students who have English as a Second Language (ESL).  
While the school district could manually merge the data by school for Black girls it has not. The 
lack of data on Black girls’ participation in STEM or any demographic group for that matter 
beyond individual demographics points to the invisibility tenet of Intersectionality Theory and is 
often experienced by Black girls (Crenshaw 2016).  
Intersectionality and Assessments. Several teachers stated that while there are efforts to 
increase STEM opportunities, much of the emphasis was placed on student achievement on the 
standardized test in math and science. In this case, analyzing or relying on biased assessments to 
determine success of Black girls is disadvantageous. Historically, on average Black students have 
never scored higher than their white peers on standardized tests. To this point if intersectional data 
is not analyzed we do not know if Black girls are scoring closer to the data reported by race or by 
gender. Once again, the invisibility tenet of Intersectionality is apparent in this lack of data 
collection and analysis.   
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It is also imperative that assessments are given that actually allow Black girls the multimodal 
experiences suggested by NGSS. The math, reading and ISA are all computer generated and 
require more reading comprehension than any other skill set. District 504 should highly consider 
earmarking funds to provide fair assessments that actually test STEM aptitude and not reading 
comprehension. Although the assessment data provided by the state is minimal, it could be used 
create intersectional data give District 504 a place to start in building more equitable systems.  
Next in Line. Black girls being ignored or not seen is not new. Research has shown that 
Black girls have gone ignored not just in educational settings such as STEM but in society as a 
whole. This is due to the idea of “Black male , exceptionalism” (Crenshaw, Ocen & Nanda (2015). 
This idea basically justifies the ideas that once Black male issues are addressed Black girls will 
get there turn. Crenshaw et al., (2015) identified this as one of the most detrimental aspects of the 
double bind. While Black girls’ success is more similar to Black boys, they do not get the initiatives 
or programs that are offered to Black males even when they attend the same schools. There is no 
data that shows that these programs would be less effective with girls in them. Also, District 504 
reliance on antiquated curriculum and teacher pedagogy instead of modern STEM instruction and 
practices ,will continually fall short in helping Black girls become more interested in STEM. These 
systems are male centered and promote the  marginalization of Black girls that the Intersectionality 
Theory speaks of.   
In conclusion,  Table 4.3 Biases preventing Black Girls from participating in STEM, makes 
it clear that Black girls’ success is hindered by not only race but also by gender. Looking at the 
impact of both of these labels is not a priority in District 504 . The fact that there is no analysis of 
intersectional data is troubling.  In order to truly understand Black girls’ achievement in STEM, 
both race and gender have to be taken into consideration. This double bind has been ignored for 
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decades and may lead to more isolation for the Black girl who is successful in STEM (Crenshaw, 
2016). One way to combat this is to ensure systems are in place and intersectional data is analyzed 
to get to the core of what the achievement levels are for Black girls in STEM. This can only happen 
when schools build systems and structures to directly improve equity for underrepresented group, 
in this case Black girls.  Essentially, District 504 needs to at first acknowledge that the lack of data 
is a problem and then begin to work on systematic solutions to remedy this problem.  
Foundational Recommendations for Improving Structures and Systems  
The emergent themes created an overwhelming amount of evidence that shows the lack 
of systems in place. Their emergence allowed an opportunity for me to address the foundational 
needs of District 504 that will help build systems to move toward equity in STEM overall and for 
Black girls. The impact of the emergent themes and the lack of intersectional data will continue 
to be detrimental to Black girls in District 504 if they do not create systems to solve their 
problems.  The recommendations provided to help solve these problems are based on Critical 
Race Theory and Intersectionality theoretical practices as well as the NGSS framework 
components that lead to more equitable systems in STEM.  
The following section concludes this research study and addresses how District 504 can 
create foundational systems to lead to Black girls having an increased participation and success 
in STEM. Below is the concluding analysis of District 504 structures and systems, followed by 
recommendations for moving toward more equitable systems that improve STEM opportunities 
for Black girls and all students for that matter. A narrative summary for each category is 
provided followed by concrete recommendations for improvement.  
The prescribed and enrichment opportunities can be heavily critiqued through the lens 
of CRT and the Intersectionality Theory.  Through the lens of CRT we can see the curriculum is 
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a biased document put in place to maintain the status quo and speaks to the liberal agenda 
critiqued by Bell.  This is evidenced by the fact that there is not a system in place to analyze the 
curriculum for cultural relevance. Without thorough analysis of curriculum and resources 
purchased for STEM opportunities, the continual belief that STEM careers are for white men 
will continue.  To add to this discrepancy, there was no evidence of inclusive opportunities for 
students to build relationships with STEM professionals to change this narrative.  It is imperative 
that Black girls are exposed to images and opportunities of successful Black women in STEM. 
Culturally relevant images and mentoring opportunities are essential to increasing equity for 
Black girls. Research shows that community partnerships can help in this area. There are a 
plethora of STEM companies surrounding District 504. There may be a need to create a 
Community Liaison position whose primary goal and focus is to find successful companies and 
organizations who have underrepresented STEM professionals within their entities. From there a 
district wide and ongoing partnership can be established. Other ways to more closely align the 
prescribed and enrichment opportunities that benefit Black girls is to provide a systematic 
approach to recruiting students for STEM programs. Simply creating programs and saying they 
are available while not having a recruitment system in place is futile and needs to be changed in 
order to move forward in equity.   
Another system that should be created is around disposition, training and knowledge of 
administrators and teachers as it pertains to best practices in STEM.  Based on interviews, it is 
clear that there are a range of dispositions on why Black girls do or do not participate in STEM. 
In order to address this, data driven, ongoing, and immersive professional development must be 
at the center of the district’s policy reform. No longer is it enough to simply train on new 
equipment or the latest curriculum purchase. Professional Development should be based on 
 
 125 
adopting a culturally relevant pedagogy that is student centered and driven by quantitative data.  
The data should reveal the success rate of Black girls in STEM. District wide STEM 
assessments, as well as student, teacher and parent feedback should be collected on a continuous 
basis and Professional Development must not be optional but mandated as part of the district 
requirements for teachers of STEM. The lack of culturally responsive teaching, inclusive 
curriculum, partnerships and opportunities for Black girls is partially due to the lack of an 
ongoing Professional Development program. In order for this to change, the system has to 
change and in the case of District 504 the system has to be created.  
Finally, the STEM curriculum and resource allocation systems must be created with 
innovative and forward thinking intentions.  Gone are the days of editing old lesson plans and 
calling it curriculum. District administrators must actively push for inclusive curriculum to be 
written and implemented. This body of research identifies areas that district administrators have 
immediate control for implementing systematic changes to the curriculum. District 
administrators can make equity in STEM a priority if they choose to do so. It is their 
responsibility to make sure resources are analyzed for inclusion and multimodal opportunities. 
As stated before, curriculum is not just what is taught, but also what is excluded and for too long 
underrepresented groups have gone missing, hidden, and invisible in STEM curriculum. 
Overhauling curriculum and purchasing inclusive resources and materials must be a priority.  
The following section provides the foundational recommendations that will help create the 
foundational components for effect systems to build equity in STEM for District 504. 
Call to Action 
 While many school districts are citing STEM as a core content in their school, this 
research as well as other personal professional experiences across the Chicagoland area leads me 
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to believe that an analysis by each school district of their STEM Health is necessary. In order for 
Black girls or any student for that matter to find more equitable opportunities in STEM, it is 
incumbent that districts conduct a STEM Health assessment. Upon completing the STEM Health 
Assessment, I would highly suggest district leadership looking at the foundational 
recommendations listed below and prioritizing them over the course of one to three years in their 
district strategic plans. Their district strategic plans must allocate for the financial resources, 
human capital, time and resources needed to swing the STEM pendulum in the right direction.  
Foundational Recommendations 
Based on the information obtained during this research, the following are the 
foundational recommendations for districts to implement to begin their plans for creating 
equitable systems for STEM education:  
1. Define what equity in STEM for the district is and develop SMART goals with a tracking 
system. 
2. Create an assessment system that measures STEM success. 
3. Create a STEM program that all students can participate in (i.e. in school quarter rotations, 
elective options in Middle school, school wide STEM projects, etc.)  
4. Develop a district wide recruitment and retention plan as well as data collection system for 
STEM after school programs. 
5. Develop an ongoing Professional Development program to increase teacher’s ability to 
provide culturally responsive teaching and inclusive classrooms practice. It should be a  
minimum of 40 hours per year.  
5. Develop a district wide community partnership to provide mentorship for all students from 
underrepresented STEM professionals, Black females should be the target mentor group.  
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6. Purchase or create inclusive curriculum that streamlines underrepresented groups into the 
material and resources that the teachers use and create a plan for district wide implementation 
with fidelity.  
7. Purchase materials and equipment that allow multimodal experiences or hands on experiences 
for cooperative learning for all students. 
Each of these recommendations need to have multiple goals associated with them. They must  be 
documented and analyzed in order to have continuous improvement. The overall purpose is to be 
able to set annual goals and chart the success of each recommendation. All goals need a 
responsible party who sets deadlines, times, meetings and documentation of the progress. 
Essentially each recommendation must have a measurable outcome in order to set continuous 
goals once the initial goals are complete. Developing equity for Black girls is continuous work 
requiring intentional and purposeful goals to reach intended outcomes.  
Conclusion and Further Research 
District 504 lack systems and structures that provide equitable solutions for all students. 
Additionally the lack of these systems,  complicates making structural changes that benefit 
marginalized groups such as Black girls. Now that the need for systems to be put in place has 
been identified the next step would be to actually start creating them. The work that District 504 
needs to do is ongoing, as is the research of this phenomena. Ongoing research will help with  
deepening understanding of what works to help Black girls in STEM be successful. 
Additional research could be conducted that includes both Black female students and 
their parent’s input. This would help provide a better understanding of their perspective and 
disposition on equity in STEM and what programs, systems, and structures have proven to be 
beneficial for Black girls. Hearing the stories of the parents and students aligns to tenet two, 
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counter storytelling, of CRT. This tenet was not addressed in this body of research primarily due 
to logistical problems because of  COVID-19; however it is important to give Black girls and 
opportunity to have a voice, tell their story and address  myths, pre-assumptions, self-efficacy 
and commonalities that may hinder them from being successful in STEM. Additional research 
could also be conducted on finding districts that have systems in place that lead to more equity in 
STEM, specifically for Black girls. The ultimate goal of both of these additional studies on Black 
girls in STEM is to bring about change to make a difference for Black girls in STEM and put 
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APPENDIX A: EMAIL SOLCITING CANDIDATES 
 
Dear [Insert Name of Potential Participant], 
 
My name is Natalie Coleman. I am completing my Doctor of Education degree in  Education 
Policy, Organization and Leadership at the University of Illinois at Urbana-Champaign. My 
advisor, Dr. Anjale Welton, is directing my dissertation study.  
 
I am conducting my dissertation research on district level administrators perceptions and actions 
based on educational policy changes to move toward equity in STEM, specifically for African 
American girls. I will be specifically researching systematic changes that occurred after adoption 
of Next Generation Standards (NGSS) and the newly administered Illinois Science Assessment 
(ISA). The objective of this qualitative study of district administrators is to advance equitable 
practices that create more opportunities for African American girls to be successful in STEM.  
  
If you agree to participate in this study, you will participate in one in-person interview lasting 
60-90 minutes. The interview may be conducted in-person, online using Zoom 
videoconferencing or by phone. If necessary, a follow up phone call will be conducted for 
clarification. Follow-up interviews may also be conducted, lasting approximately 15-30 minutes. 
The interviews may be recorded with your permission. 
 
You have been selected based on the following criteria:  
● You currently hold a district level position that influences science curriculum and 
resources 
● You are in a district that has one or more middle schools 
● You are comfortable with your perceptions being included in this dissertation study.  
  
To determine your eligibility for study participation I need to confirm that you meet the 
following criteria: 
● Currently hold the position of principal in a single-school high school district;  
● Willing to be interviewed;  
● Comfortable with your perceptions being included in this dissertation study. 
  
If you agree to participate in this study, please respond via email (ncoleman@illinois.edu) or 
phone (815-530-8687).  An  informed consent form will be delivered to you by email and a 
calendar invitation will be sent to schedule the interview.  If you have questions or comments 
regarding this study, please contact my dissertation advisor, Dr. Anjale Welton 









APPENDIX B: EMAIL NOTIFYING CANDIDATES OF THEIR SELECTION 
Dear [Insert Name of Potential Participant], 
 
Thank you for agreeing to be a part of my research study. As a reminder, I am conducting my 
dissertation research on district level administrators perceptions and actions based on educational 
policy changes to move toward equity in STEM, specifically for African American girls. I will 
be specifically researching systematic changes that occurred after adoption of Next Generation 
Standards (NGSS) and the newly administered Illinois Science Assessment (ISA). The objective 
of this qualitative study of district administrators is to advance equitable practices that create 
more opportunities for African American girls to be successful in STEM.  
 
Please find the consent form attached to this email. This form must be signed and dated prior to 
our interview. Upon receiving a signed copy, you will be sent a calendar invitation to schedule 
our in-person 60-90 minute interview.  
 
Please send the signed consent form along with any questions  to ncoleman@illinois.edu. You 
may also call (815-530-8687) if you have any questions. If you have questions or comments 





Department of Education Policy Organization and Leadership 















APPENDIX C: INFORMED CONSENT FORM 
You are being asked to participate in a voluntary research study. The purpose of this research is 
to identify district level administrators’, principals and teachers’ perceptions and actions based 
on educational policy changes to move toward equity in STEM, specifically for Black girls. I 
will be specifically researching systematic changes that occurred after adoption of Next 
Generation Standards (NGSS) and the newly administered Illinois Science Assessment (ISA). 
The objective of this qualitative study of district administrators is to advance equitable practices 
that create more opportunities for Black girls to be successful in STEM.  
Participating in this study will involve semi-structured interviews conducted in person. Your 
participation may involve one 60-90-minute interview with a follow up phone call if necessary.  
The interview may be conducted in-person, online using Zoom videoconferencing or by phone. 
Your participation will not affect your relationship with the University of Illinois or the school 
district. The interviews will be audio recorded and kept in an online secure location approved by 
the University (UofIBox).  Interviews will be labeled using pseudonyms. There are no 
foreseeable risks related to participating in this research beyond those experienced in everyday 
life; benefits related to this research include an opportunity to reflect on your district’s systematic 
changes in response to the aforementioned policy changes as it pertains to Black girls.  
 
Principal Investigator Name and Title: Dr. Anjale Welton, Professor 
Department and Institution: Education Policy, Organization, and Leadership, University of 
Illinois 
Contact Information: ajwelton@illinois.edu, 217-333-0084 
Sponsor (if applicable):  
 
Why am I being asked? 
You are being asked to be a participant in a research study about systematic changes and district 
level leadership disposition in response to policy changes in science education at the state level.  
The purpose of this research is to explore how Illinois district level leadership has responded to 
MISS. You have been asked to participate in this research because you are a district level leader 
in the state of Illinois.  Approximately 3-7 participants will be involved in this research. 
 
Your participation in this research is voluntary. Your decision whether or not to participate will 
not affect your current or future dealings with the University of Illinois at Urbana-Champaign. If 
you decide to participate, you are free to withdraw at any time without affecting that relationship. 
 
What procedures are involved? 
 
Upon participants agreeing to be a part of the study and completing the consent form, you will be 
contacted by phone to schedule an in-person interview.  If an in-person interview is not feasible 
face to face via an online platform will be used or a phone call interview will be conducted. The 
consent form will be collected prior to the in-person meeting. The interview will be recorded for 
clarification purposes if necessary. Your interview responses will be shared in order for you to be 
aware of what will be included in the final document. If needed, a follow up meeting or phone 
call for elaboration or clarification may be scheduled. All participants will be allowed to annotate 
their responses. This process will be the same for all participants. The interview will be 
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performed at a time and place that is mutually agreeable to you and the researcher. The interview 
will last 60-90 minutes.  
 
What are the potential risks and discomforts? 
No potential risks, beyond that of day-to-day life, are anticipated. This study is s to explore how 
Illinois district level leadership respond to MISS. These topics should not cause discomfort or 
stress to any participant. 
 
Are there benefits to participating in the research? 
Participants may benefit from the results through acquired knowledge of systematic changes in 
response to educational policy changes. The purpose of this study is to advance district level 
leadership’s ability to implement systematic changes to provide equitable opportunities in STEM 
for all students.  
 
What other options are there? 
You have the option to not participate in this study. 
 
Will my study-related information be kept confidential? 
Faculty, staff, students, and others with permission or authority to see your study information 
will maintain its confidentiality to the extent permitted and required by laws and university 
policies. The names or personal identifiers of participants will not be published or presented. 
 
Will I be reimbursed for any expenses or paid for my participation in this research? 
There is no reimbursement or payment for participating in the research.  
 
Can I withdraw or be removed from the study? 
If you decide to participate, you are free to withdraw your consent and discontinue participation 
at any time. The researchers also have the right to stop your participation in this study without 
your consent if they believe it is in your best interests or you were to object to any future changes 
that may be made in the study plan. 
 
Will data collected from me be used for any other research? 
Your information will not be used or distributed for future use, even if identifiers are removed.  
 
Who should I contact if I have questions? 
If you have any questions about this study or your part in it, or if you have concerns or 
complaints about the research, please contact: 
Natalie Coleman   Dr. Anjale Welton 
ncoleman@illinois.edu  ajwelton@illinois.edu 
708-218-0477    217-333-0084 
 
What are my rights as a research subject? 
If you have any questions about your rights as a participant in this study, please contact the 
University of Illinois at Urbana-Champaign Office for the Protection of Research Subjects at 
217-333-2670 or irb@illinois.edu. 
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I have read the above information. I have been given an opportunity to ask questions and my 
questions have been answered to my satisfaction. I agree to participate in this research. I will be 
given a copy of this signed and dated form. 
 
___ I agree to allowing interviews to be recorded.  
 
           
Signature       Date 
 
      
Printed Name 
 
           
Signature of Person Obtaining Consent    Date (must be same as 
subject’s) 
 
      
Printed Name of Person Obtaining Consent  

















APPENDIX D: INTERVIEW PROTOCOL AND QUESTIONS 
Research Question 
Given the current policy change in Illinois with regards to Illinois Science Assessment (ISA) 
reporting, are districts prioritizing and making structural changes to move toward equity in 
STEM for African American girls? What are they doing to increase equity? What roadblocks do 
they face? 
 
Introduction and Purpose 
Today, we are meeting because you have agreed to participate in a study that seeks to identify 
specific structural changes that improve equity in STEM for African American girls.  As 
indicated on the informed consent form, I will be recording this interview. All personally 
identifiable information will be removed and replaced by pseudonyms. Should you wish to stop 
the interview at any time, you may do so. 
● Confirm interview end time and any possible conflicts. 
● Review and sign consent form. 
● Ask for permission to turn on the recording device and remind participant it can be turned 
off at any time if they wish to exclude their comments. 
  
I will start by asking you some questions about yourself and your background. 
● How long have you served as an administrator of this school (or district)?  
● Describe your professional background. Have you always been an educator? 
● Please describe your school-community.  
● What is unique or interesting about leading this school? 
 
I will now ask you about your perceptions of equity in STEM.  
● Please define what equity in STEM means to you.  
o Possible follow-up: When you think about one of your graduates, what does 
equity in STEM look like for them when they entering high school? 
● What factors have informed your definition equity?  
● What are some of the efforts, activities, or initiatives that this school has utilized relative 
equity in STEM? 
o Possible follow-up: Can you share a success story with an African American girl? 
● Has your perception of equity change over time? To what can you attribute that change? 
● Has there been specific funding earmarked for STEM focused Professional 
Development? 
● Do teachers who teach STEM courses have educational degrees on STEM specific 
degrees in general? 
 
 
In this next section, I will ask you about leadership  role as it pertains to equity in STEM. 
● What are your goals related to STEM for students? Do you believe all students can 
achieve in STEM courses? If not, what are some barriers that are present?   
● How do you measure success? What data do you use? 
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● What role have other administrators, teacher leaders, counselors, or community partners 
played in the school’s move toward equity in STEM? Please share examples of other 
formal or informal leaders. 
● What types of professional development have been provided to school staff related to 
STEM? How else do you build the capacity of your staff members to meet the challenges 
of the increase emphasis on STEM in the educational system today? 
● Think for a moment about the structures, processes, and procedures your school employs 
to help students be successful in STEM?  What are some of the most important aspects of 
the school that help students become successful? 
● How do you communicate with various stakeholders about STEM opportunities in your 
school/district Staff? Students? Parents? Community partners? Post-secondary 
institutions? 
o Possible follow-up: In conversations with [students/parents/others] about STEM, 
what do you talk about? 
 
Next I will ask you about your perceptions of the Illinois Multiple Indicators of Success. 
● The Illinois ESSA plan has introduced a series of indicators for measuring college and 
career readiness. How, if at all, has this development influenced your perception of the 
importance of the Illinois Science Assessment 
● What are some challenges with respect to ensuring students are successful on the Illinois 
Science Assessment?  How do you address any challenges? 
● For Illinois, the measurement of these indicators is weighted at 5% of the school’s total 
rating on the School Report Card. What are your thoughts about this? 
 
The next section of questions pertain to funding. 
• How are request for STEM resource made/provided? 
• Who has the authority to approve them? What is the procedure for approval? 
• Is funding allocated by by building/teacher? 
• Is there any specific funding specifically to recruit African American girls into 
extracurricular STEM opportunities? 
• Are there any non-profit organizations or donations that increase STEM resources in your 
school? If so, can you describe that relationship and how it was established? 
The final section of questions pertains to the ethnic and racial identity of STEM students beyond 
the required classes. 
• Is there a disproportionate number of white students in STEM classes (required and 
elected) as compared to minorities? 
• Does the school struggle with students taking STEM classes beyond the requirements? 
• How do you measure success in STEM courses? 
• How do you think success in STEM courses impact students identity? 
• Do you think there are biases that reduce the number of minorities interested in STEM? 
• Does resources increase student’s interest? 
 
Finally, we will conclude our interview with a few wrap-up questions. 
● Is there any additional information you would like to share that I haven’t asked about, but 
you feel would be important for me to collect for this study?  
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● Is there any written documentation you wish to share? Are there areas on the school 
website that I should examine? 
● This research focuses specifically on administrators. In future research, are there other 
individuals in school/district or within the larger community that you feel it would be 
important for me to speak with regarding college and career readiness? 
 
Thank you for your participation. I value your time and appreciate you using some it to assist in 
my research. I may be contacting for follow-up questions later. In the coming weeks I will 
transcribe our conversation and return the transcript to you. At that time you can confirm your 
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